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INTRODUCTION

‘This analysis, which focuses on the domestic airline industry
structure and service, is one of a series of studies which are
intended to provide an information base to: 1) assess the state of
competition in the domestic airline industry, and 2) develop
policy options for maintaining the competitive benefits of
deregulation. It is designed to be both a source document,
providing detailed information on the state of service competition
in the domestic industry, and an analytical study. This study
addresses the state of domestic service competition in general and
specifically analyzes service competition at hub airports.

The structure of the domestic airline industry has changed
dramatically since 1978. The early years saw many new carriers
enter the business but this peaked around 1984. Since then the
industry has experienced a period of consolidation due to mergers,
acquisitions and carrier failures. Today, based on carrier shares
of the total domestic market, the airline industry is actually
somewhat more concentrated than it was in 1978. An equally
significant structural change has been the accelerating shift in
recent years from primarily linear and point-to-point route
patterns, a legacy of the regulatory era, to the almost universal
use of hub and spoke route systems which use coordinated groups of
connecting flights at a central point to provide one stop, same
carrier service to a large number of city-pair markets.

While industry consolidation and "hubbing" have worked to create
fewer carriers and the dominance of one, or in a few cases two,
carriers at some large and medium hub airports, these changes have
also transformed what were formerly regional carriers into coast-
to-coast carriers which serve many more points throughout the
nation than they did previously. Through hub and spoke systems
many more city-pair markets are served more effectively, with
greater frequency, and by competing carriers serving these markets
with connecting flights over different hubs.

Because these changes have been so pervasive and have affected all
points and city-pair markets, both large and small, simply looking
at any one aspect of the industry, such as hub concentration, can
be misleading. For this reason this study has developed both
comprehensive data on industry structure and more detailed
analyses of service levels and competition at individual hubs.

To assess the state of competition, data for 1988 1/ were analyzed
and compared to data for 1979 and 1984. Data for 1979 largely
reflect the state of the industry and route structure as put in
place during the era of regulation. Data for 1984 reflect the

1/ Most of the exhibits are based on data for the 12 months ended
September 30, 1988. The computer program created in conjunction
with the Office of Aviation Information Management (OAIM) of RSPA
can be used to update information as needed.
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period when the number of competing carriers was the greatest and
when hub and spoke systems were not yet the industry norm.

The study is divided into two parts; there are also several
appendices. Part I primarily involves the presentation of data
which are descriptive of the structure and competitiveness of the
domestic industry, covering service levels, competition
(particularly among major carriers) and concentration.

Part II provides an in-depth analysis of hubbing, covering: how
hubbing works, the service effects of hubbing, the competitive
effects of hubbing and an analysis of how hubbing affects load
factors. An understanding of the airline industry today requires
an appreciation of why hub and spoke systems have developed.

Part II also provides much more detailed information, in some
cases analyzing service at specific points and in specific markets
to provide insight into how the system is working today and where
the competitive problems may lie.

Summary of Findings

The analysis of domestic industry data in Part I provides some
clear-cut conclusions regarding the structure of the domestic
airline industry today:

o Carrier concentration at the national level declined and
then increased over the past decade. For example, the
top ten carriers accounted for 85 percent of the
domestic revenue passenger miles in 1979, 78 percent in
1984, and 94 percent in 1988.

o Carrier concentration at large and some medium FAA hubs
has clearly increased since both 1979 and 1984. 1/

o Concentration at small FAA hubs and many non-hubs has
declined significantly.

l/ The FAA assigns domestic cities hub classifications based on
their percent of total domestic enplaned passengers -- large hubs
(1.00 percent or more), medium hubs (0.25 to 0.999 percent), small
hubs (0.05 to 0.249 percent) and non-hubs (0.05 to 0.249 percent)
and non-hubs (less than 0.05 percent). These FAA classifications
should not be confused with the term "connecting hub", which
refers to an airport in a hub and spoke system where a carrier or
carriers elect to crossconnect passengers on a large scale. Many
large and some medium FAA hubs serve as "connecting hubs".
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In city-pair markets, which are widely considered the
most relevent markets for competitive analysis,
concentration has declined and competitive service has
increased significantly. More than half the passengers
traveled in markets with 3 or more competitive carriers
in 1988 compared with one quarter of the passengers in
1979.

The number of markets receiving single-plane service in
1988 was 25 percent higher than in 1979 and about the
same as 1984.

The major carriers faced much more competition in 1988
than in 1979 and generally as much as in 1984.

The increase in competitive service in city-pair markets
in the face of increased concentration in the national
market and at many hubs, is explained by the dramatic
increase in the number of points served nationwide by
the major carriers which are now interconnected through
well developed hub and spoke networks. The ten carriers
classified as major carriers, along with their code-
sharing regional partners, now serve collectively 1,361
stations, compared to 746 stations in 1984 and 531
stations in 1979.

The analysis of hub and spoke networks in Part II yields the
following observations:

o

The hub and spoke systems of today offer travelers
convenient service to more destinations than did the
linear systems they replaced.

The hubbing process by its very nature requires a large
volume of frequent service and this leads naturally to a
relatively high degree of concentration. Moreover, once
hubs are established, carriers have a strong incentive
to attempt to increase their control of traffic at their
connecting hubs.

Attempts to control traffic at connecting hubs have also
encouraged geographic expansion by all major carriers
which has intensified service competition in many city-
pair markets.

Hub concentration has intensified competition at smaller
points which tend to receive service to several connect-
ing hubs.
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Virtually all non-hubbing carriers have stopped
competing with nonstop service in city pairs involving a
highly concentrated connecting hub. The number of
nonstop competitors in city-pairs involving concentrated
hubs, therefore, is essentially limited to carriers that
hub at either end point.

There is evidence that the absence of service by non-
hubbing carriers has reduced competition in certain
city-pair markets, primarily relatively large city-pairs
of under 1,000 miles, where on-line connecting
competition generally is not a significant competitive
factor. :

The lack of non-hubbing service competition in city-pair
markets suggests that new nonstop entry is not likely
and increases the prospect that the existing competitors
will not compete vigorously over time.

The incentives for carriers to control originating
traffic at their connecting hubs and the loss of
nonhubbing competition are consistent with load factor
results which show that dominant carriers enjoy
significant advantages relative to competitors at these
hubs.

In view of the substantial load factor advantage enjoyed
by dominant carriers at highly concentrated connecting
hubs, in the absence of price deviations which could
cause such differences, any expansion of service can be
expected to involve the least risk where a carrier
already has a high degree of concentration and the most
risk where another carrier has a high degree of
concentration. All else being equal, this would seem to
encourage expansion by extending dominance at existing
hubs or creating new hubs rather than by trying to
compete at another carrier’s hub.

When hub carriers at each endpoint of a city pair elect
to compete, they tend to offer equivalent frequency.

While some dense short-haul markets affected by hub
dominance appear to lack adequate single-plane
competitive service, the number of local passengers in
such markets represents less than 5 percent of total
domestic traffic.
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PART I
MEASURES OF

SERVICE LEVELS, COMPETITION, AND POINT CONCENTRATION

Part I consists of an overview of domestic service levels,
competition and concentration, including measures of service and
competition at both destination points and individual airports as
well as data relating to nonstop city-pair and origin and

destination (O&D) markets.

Clearly, the major carriers have greatly increased the overall
volume and variety of service over the 1979-1988 period. The
number of stations served by these carriers is up 156 percent
since 1979, and by 80 percent from 1984. (Table I-6). They have
expanded their networks through code-sharing in extending service
to smaller points and by creating hubs (Table I-7). Most of the
majors now serve all or nearly all of the 27 large hubs in the 48
contiguous states. Stations operated by the majors at the medium
hubs more than doubled between 1979 and 1988 and stations at the

small hubs increased by 181 percent in the same period.

Four alternative measures of competitive service at large, medium
and small hubs were examined: (1) total number of carrier
stations; (2) number of carrier stations of carriers with 18 or

more departures per week; (3) number of carrier stations of



carriers with one percent or more of available seats; and (4)
number of carrier stations of carriers with 10 percent or more of
available seats. In almost all cases these measures show about
the same results -- service to all hubs by’the majors increased

from 1979 to 1984 and then declined from the 1984 peak.

In the case of the large hubs the 1988 levels are lower than the |
1379 levels, but for the medium and small hubs the 1988 levels are
generally higher than the 1979 levels. (Table I-8). Medium and
small hubs have particularly benefited in this regard from the
shift to hub §nd spoke route systems. The extent of these

benefits will be described further in Part II.

The level of competitive service of the 115 hubs in the 48
contiguous states has changed significantly over the 1979-1988
period. Carrier concentration at large hubs has grown
substantially, with 17 having only one or two competitors in July
1988 compared to only three large hubs with this few competitors
in 1979. 1/ The number of large hubs with four or more

competitors decreased from 14 in 1979 to three in 1988.

Medium hubs were slightly more concentrated in 1988 than in 1979.
While no medium hub was dominated by a single competitor in 1979,

by 1988 four were (Table I-9).

1/ Competitors are those carriers providing 10 percent or more of
total available seats at the point. Hub classification is as of
1988.



Offsetting the increases in concentration at the large and medium
hubs, small hubs tended to gain in the numbers of competitors. 1In
1979, 24 small hubs had only one or two competitors; by 1988 no
small hub was limited to a single competitor and only four had as
few as two competitors. 1In 1979, only nine small hubs had four or

more competitors; by 1988 this number had increased to 32.

From 1979 through 1988 there was about a 23 percent reduction in
the number of nonhub airports, but thess that have retained
service are also much more competitive. While only 306 nonhubs had
three competitors in 1979 and none had four or more, in 1988 a
total of 79 had three or more competitors -- 56 with three and 23

with four or more. (Table I-9).

Table I-11 provides a detailed comparison of the number of
competitors at each of the geographic points classified as large,
medium and small hubs in 1988 as of July 1979, July 1984, and July
1988. Looked at from the point of view of enplanements and
concentration, the same picture emerges. Concentration is up at
large and some medium hubs but is down at small hubs and non-hubs.

(Table I-12).
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Enplanements at domestic airports were up 50 percent between 1979
and 1988, but more airports had decreases than increases. This
reflects the service reductions and eliminations at the smallest
traffic generating points. Between 1984 and 1988, enplanements
were up 31.4 percent (an annual growth rate of 7.1 percent) and
more than half of the airports had increases. (Tables I-13 and

I-14).

An analysis of service in terms of weekly frequencies at all
domestic points receiving scheduled service shows that between
1979 and 1988 frequencies were down at 57 percent of the points
and up at 43 percent. Closer examination of the data indicates
that the bulk of the points which lost frequency were points
served by relatively small aircraft (Tables I-15 and I-16). 1In
the more recent 1984-1988 period slightly more than half of the
points recorded decreases in frequency, about three-quarters of
which were points served by small aircraft. (Tables I-17 and
I-18). Most of this reduction represented a paring down or
elimination of commuter service at very small traffic generating
points. Moreover, lower frequency under the hub and spoke systems
of today may be superior to higher frequency under the linear

service patterns of 1979 (See Part II, Table II-5.)

Although under the hub and spoke system single-plane service may
not be as important as it once was, it still constitutes the main

mode of travel for many air travelers. An analysis of changes in
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single-plane service between 1979 and 1988 shows that of 5,400
single-plane markets served in July 1979, 2,434 (45.1 percent)
were not served in July 1988; 1,515 (28.1 percent) were served by
the same number of carriers in 1988 as in 1979; 547 (10.1)
percent) were served by fewer carriers in 1988; and 904 (16.7
percent) were served by more carriers in 1988. (Table I-19). 1In
July 1988, 2,348 markets received single-plane service which were
not so served in July 1979. Much of this entry and exit occurs at
the lower end of the traffic spectrum, primarily at low traffic

volume points served by commuter carriers.

Of the 1,458 markgts which received competitive single-plane
service in July 1979, 178 (12.2 percent) did not receive single-
plane service in July 1988; 371 (25.4 percent) were served by the
same number of carriers in both years; 547 (37.5 percent) were
served by fewer carriers; and 362 (24.8 percent) were served by

more carriers in 1988 than in 1979.

The system was more competitive in 1988 than in 1979 in terms of
single-plane service. Monopoly markets declined 11.7 percent
(from 3,942 to 3,481) while competitive markets (those served by 2
or more carriers) rose 25.7 percent (from 1,458 to 1,833). Total
single-plane markets decreased by 1.6 percent, from 5,400 to |

5,314. (Table I-20).

All major carriers had substantial increases in the number of
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single-plane markets served between July 1979 and July 1988. The
data show a tremendous expansion of service by the ma jors,
reflecting the growth of their own service and the expansion of
service by their code-sharing commuters. For all carriers, 1988
single-plane service competition was comparable to 1984 (Tables

I-21 and I1-22).

Comparisons of the revenue passenger mile (RPM) shares in the top
100 RPM markets of each major carrier indicate increased
competitiveness in city-pair markets. 1In all cases major carrier
shares show a decline from 1979 to 1984 and all but one (Pan
American) show a decline in the 1979-1988 comparison. The RPM
shares for the three top competitors of each major carrier show
about half up and half down for the 1979-1984, 1984-1988 and 1979-
1988 comparisons. (Tables I-23 and I-24). 1In 1979 five ma jor
carriers’ percentage shares exceeded the shares of the top 3
competitors. By 1984, only one carrier’s share (United) exceeded
that of its top three competitors and this also held true for the

year ended September 30, 1988.

Table I-25 is a detailed listing of the RPMs of each major
carrier’s top 100 markets in the years 1979, 1984 and the year
ended September 30, 1988, and the RPM of its competitors in these
markets. Generally, market shares for the majors in their top 100

RPM markets declined from 1979 to 1988 because of the expansion in
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the number of markets served, as shown in Table I-21. In this
period carriers entered many markets which they had been precluded
from serving prior to 1978. Many of these were larger markets in
which it was not possible to gain large market shares, at least in
the short run. With all of the new entry which occurred,
competition was more intense in most markets and it was more

difficult to maintain market share.

Carrier market shares in the top 50 RPM markets for the year
ending September 30, 1988 are shown in Table I-26 and are
compared with the RPM shares for the years 1984 and 1979. 1In
1988, there was an average of 8.7 carriers with a market share of
one percent or more per market, compared to an average of 8.5

carriers per market in 1984 and 5.3 carriers per market in 1979.

The connecting hubs of the major carriers have become increasingly
important to their overall operations as measured by relative
share of total departures or enplanements at those hubs. Between

1979 and 1988 all carriers had increases in both measures. (Table

1-27).

In contrast to point concentration, city-pair concentration has
declined in every density category. The measures vary from one
density category to another. While concentration in the more
dense city pair markets (500 passengers per day or more) has
changed only modestly, the change has been dramatic in all other

density categories.
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NUMBER OF AIR CARRIERS OPERATING, 1978-1988

Tables I-~1 through I-4

Objective: To enumerate the certificated and commuter air
carriers actually operating (as reflected by actual reports filed
with the CAB or DOT), to count the new entrants which actually
conducted operations and the number of carriers deleted.

Data Sources: Data are derived from records of the Office of
Aviation Information Management, Research and Special Programs -
Administration (RSPA).

Observations/Interpretation: Between 1978 and 1988 a total of 178
certificated carriers filed reports with the CAB or DOT. Of this
total, 67 were still in operation in January 1989, while 111 had
ceased reporting. Twenty-one of the 43 carriers from 1978 were
still in operation and 22 had been deleted due to merger,
financial failure, cessation of operations or grant of a waiver to
file less detailed reports. Of the 135 new entrants in the 1979-
1988 period 46 (34 percent) were still operating in January 1989,
while 89 had been deleted.

From 1981 through 1988, 94 small certificated carriers filed Form
298-C reports on their operations with the CAB or DOT. Forty-two
carriers were deleted from this group, leaving a total of 52 in
operation at the end of 1988.

For commuter carriers filing Form 298-C reports, the peak of the
passenger carrying carriers was 1983, when there were 144
reporting carriers in the fourth quarter. The figure for the
fourth quarter of 1988 was 111, a net decrease of 33 carriers from
the peak year.



- 14 -

Table I-1
Page 1 of 1
CERTIFICATED AIR CARRIERS FILING FORM 41
IN THE FOURTH QUARTER, 1979-1988
Number of Carriers --
At End of New Total Carriers
Year Previous Year Carriers Added Carriers Deleted
1979 43 22 65 5
1980 60 17 77 5
1981 72 16 88 8
1982 80 10 90 15
1983 75 18 93 9
1984 84 19 103 16
1985 87 18 105 19
1986 86 7 93 19
1987 74 5 79 : 11
1988 68 3 71 4
Total - 135 -- 111

Source: Office of Aviation Information Management, Research and
Special Programs Administration.
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Page 1 of 1
STATUS OF CERTIFICATED CARRIERS BY YEAR
OF FIRST FILED REPORTS, 1978-1988
Number of Carriers --
By Year ' Carriers
Year of First Report Still Operating 1/ Deleted 2/
1978 43 3/ 21 22
1979 22 4 18
1980 17 3 14
1981 16 3 13
1982 10 1 9
1983 18 8 10
1984 19 10 9
1985 18 7 11
1986 7 2 5
1987 5 5 0
1988 3 3 0
Total 178 67 111
1978 Carriers 43 , 21 22
New Entrants 135 46 89

1/ Carriers still operating as of January 1989,
2/ Includes carriers deleted due to merger, financial failure,
Cessation of operation Oor grant of waiver to file less detailed

3/ Number of carriers filing reports in the 4th Quarter of
1978,

Source: Office of Aviation Information Management, Research
and Special Programs Administration.
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Table I-3
Page 1 of 1
SMALL CERTIFICATED AIR CARRIERS FILING
FORM 298-C IN THE FOURTH QUARTER, 1981-1988
Number of Carriers ,
At End of New Total Carriers
Year Previous Year Carriers Added 1/ Carriers Deleted 2/
1981 0 3 3 0
1982 3 26 29 1
1983 28 16 44 3
1984 41 7 48 8
1985 40 16 56 13
1986 43 14 57 6
1987 51 5 56 2
1988 54 7 61 9
Total -- 94 -- 42

1/ 1Includes completely new carriers and carriers granted waivers
from filing more-detailed Form 41 reports.

2/ Includes carriers deleted due to merger, financial failure,
cessation of operation or grant of waiver.

Source: Office of Aviation Information Management, Research and
Special Programs Administration.
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Page 1 of 1

COMMUTER AIR CARRIERS FILING FORM 298-C
IN THE FOURTH QUARTER, 1978-1988

Number of Carriers

Year Filing 4th Quarter Reports
1978 242
1979 230
1980 230
1981 1/ 135
1982 135
1983 144
1984 127
1985 143
1986 135
1987 126
1988 111

1/ The decrease from 1980 to 1981 reflects the
deletion of all-cargo and mail carriers from the
commuter definition.

Source: Office of Aviation Information Management,
Research and Special Programs Administration.
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DOMESTIC CONCENTRATION IN THE AIRLINE INDUSTRY

Table I-5

Objective: To trace domestic airline industry concentration for
the period 1978-1988.

Data Source: CAB/DOT Form 41 Reports as summarized in CAB/DOT Air
Carrier Traffic Statistics

Observations/Interpretation: Following enactment of the Airline
Deregulation Act (ADA) in October 1978, the Civil Aeronautics
Board certificated several new airlines. Although many of these
new carriers never operated, several did. The ADA also loosened
many regulatory roadblocks to competition, which enabled the
existing carriers to expand their domestic operations
significantly. As a result, the level of airline concentration --
as measured by revenue passenger miles (RPMs) -~ in domestic
markets showed a gradual decline from 1978 through the mid-1980s.

In 1985 the Department approved 5 mergers and acquisitions. 1In
1986 it approved 13. 1In 1987 it approved 3. In 1988 it approved
1. With this era of mergers and acquisition and the cessation of
operations by a number of new entrants, the number of competitors
sharply declined. Accordingly, the degree of industry
concentration has risen to the point where the concentration level
in domestic operations now exceeds that which existed in 1978.

The level of concentration among the top 5 carriers declined
substantially from 68.80 percent in 1978 to 57.30 percent in 1985
(a decline of 950 basis points), then climbed to 74.05 percent in
1987, with a slight decline to 73.78 percent in 1988. For the top
5 carriers this represents a net increase of 498 basis points
above the 1978 concentration level, but a significant jump of 1648
basis points since 1985.

Among the top 15 air carriers, domestic concentration declined
each year from 95.80 percent in 1978 to 89.66 percent in 1983 (a
drop of 614 basis points). The degree of concentration then rose
each year reaching a level of 98.59 percent in 1988 (an increase
of 893 basis points since 1983 and 309 basis points since 1978)
for the top 15 carriers.

Similar results occurred among the top 20 carriers. In 1978 the
top 20 carriers operated 99 percent of the domestic revenue
passenger miles. However, by 1983 the top 20 carriers’ RPM share
declined to 94.20 percent (a decrease of 480 basis points) then
rose to 99.43 percent in 1988 (a slight increase of 43 basis
points above the 1978 level).
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Table I-5

Page 2 of 3
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Table I-5
Carrier Decoding List Page 3 of 3
Carrier : Carrier
Code Carrier Code Carrier
AA American PC Skyworld/Ports of Call
AL USAir/Allegheny PE Peoples
AQ Aloha PI Piedmont
AS Alaska : PS Pacific Southwest
BN Braniff (0).4 Horizon
CL Capitol RC Republic
co Continental RU Britt
DL Delta RW Hughes Airwest
EA Eastern SI Jet America
FL Frontier SO Southern
GM Air America SYQ Sun Country
HA Hawaiian TI Texas International
HP America West T™W Trans World
JK Sun World T2 American Transair
MC Muse/Transtar va United
ML Midway UR Empire
NA National WA Western
NC North Central WN Southwest
NwW Northwest WO World
NY New York Air Xv Presidential
ocC Air California Z0 Florida Express
02 Ozark ZW Air Wisconsin

PA Pan American
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PERCENT OF DOMESTIC RPM's BY CARRIER RANK
CY 1978 — 1988
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SERVICE TO POINTS BY MAJOR CARRIERS

Table I-6

Objective: To show the total number of points served by each
major carrier and its code-sharing affiliates in July 1979,
July 1984, and July 1988, to indicate the growth of service by
each carrier and the majors as a group.

Data Sources: OAG tapes. Data include code-sharing affiliates so
this must be recognized in interpreting the results.

Observations/Interpretation: The 10 major carriers under the
current classification system operated 531 stations in July 1979.
In July 1984, these same carriers served 745 stations and in July
1988 they served 1,361 stations. This represents a 40 percent ‘
increase from 1979 to 1984 and an 83 percent increase from 1984 to
1988. From 1979 to 1988 the total increase is 156 percent.
Except for Pan American, all carriers showed increases from 1979
to 1984, 1984 to 1988, and 1979 to 1988. Pan American had an
increase from 1979 to 1984 (25 to 40) but a decrease from 1984 to
1988 (40 to 35). From 1979 to 1988 it showed an increase from 25
to 35. These data reflect the rapid expansion of the majors’
systems following deregulation through internal growth and
acquisitions and the expansion of code-sharing networks.



NUMBER OF POINTS SERVED, MAJOR CARRIERS
1979, 1984, and 1988

Month of July,

r

Table I-6
Page 1 of 1

‘Number of Points Served

Carrier 1979
American 50
Continental 32
Delta 69
Eastern 63
Northwest 34
Pan American 25
Piedmont 48
Trans World 49
United 80
USAir 81

Total Stations 531
(Duplicated)
Note:

muters.

Source:

1984

75
64
107
84
42

40

70
59
112
92

745

and July 1988.

1988

173
137
190
142
167

35
123
94
169
131

1,361

Includes service provided by code-sharing com-
Data limited to 48 contiguous states.

Official Airline Guide, July 1979, July 1984
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NUMBER OF STATIONS SERVED, MAJOR CARRIERS
MONTH OF JULY, 1979, 1984 and 1988
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SERVICE TO FAA HUBS BY MAJOR CARRIERS

Table I-7

Objective: To enumerate the large, medium and small hubs served
by each major carrier in 1979, 1984 and 1988 to illustrate the
expansion of service by these carriers.

Data Sources: OAG tapes. Later data contain code-sharing service
so this must be recognized in interpreting the results.

Observations/Interpretation: The summary figures for each hub
type show a steady increase in the number of stations operated by

the majors as a group. From July 1979 to July 1988 the numerical
and percentage increases were:

Hub Type Number Percent Increase
Large 77 43%
Medium 127 102%
Small 189 181%

All 10 major carriers showed increases in large hubs served
between 1979 and 1988. Some of the smaller carriers showed
substantial increases, e.g., Pan American from 8 in 1979 to 23 in
1984 and then to 20 in 1988; or Piedmont with 13 in 1979, 18 in
1984 and 24 in 1988. Four carriers now serve all 27 large hubs:
American, Delta, TWA and United, and three more, Eastern,
Northwest and USAir, serve all but one. This is a considerable
change from 1979 when 23 was the maximum number of large hubs
served by any carrier.

The gains in medium hubs served were even more dramatic than
for large hubs. All carriers showed sizeable gains between 1979
and 1988. Two carriers, American and United, now serve all 31
medium hubs, while 22 was the maximum served by any carrier in
1979. Large increases were made by Pan American -- from none in
1979 to 14 in 1984 and 1988, and Northwest -- from 4 in 1979 to 8
in 1984 to 25 in 1988.

All carriers showed increases in the number of small hubs
served. On average, each of the majors serves about half of the
57 small hubs, with Continental, Pan American, TWA and USAir on
the low side. United, American and Delta serve 45, 44 and 43,
respectively.



- 27 - Table I-7
Page 1 of 1

NUMBER OF LARGE, MEDIUM AND SMALL HUBS SERVED, MAJOR CARRIERS
Month of July, 1979, 1984 and 1988

Large Hubs Medium BHubs Small Bubs
— Carrjer 1979 1984 1988 1979 1984 1988 1979 1984 1988
American 21 26 27 22 28 31 7 19 44
Continental 14 21 25 11 11 28 4 8 25
Delta 23 27 27 17 21 28 17 30 43
Eastern 21 26 26 18 26 24 20 21 32
Northwest 18 22 26 4 8 25 4 5 32
Pan American 8 23 20 0 14 14 0 2 2
Piedmont 13 18 24 5 10 17 9 21 28
Trans World 22 25 27 15 25 26 9 9 17
United 23 27 27 17 31 31 22 37 45
USAir . 15 23 26 15 17 27 12 17 25

Total Stations 178 238 255 124 191 251 104 169 293

Note: 1Includes service provided by code-sharing commuters.
Data limited to 48 contiguous states.

Source: Official Airline Guide, July 1979, July 1984 and
July 1988.
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MEASURES OF MULTI~CARRIER SERVICE

Table I-8

Objective: To compare alternative measures of multi-carrier
service at the 115 FAA hubs for the years 1979, 1984 and 1988, in
order to measure changes in competition at points in this period.

Data Source: OAG tapes.

Observations/Interpretation: At the 27 FAA large hubs the total
number of carrier stations rose from 680 in 1979 to 876 in 1984
and then declined to 638 in 1988. 1In 1988, the average number of
carriers operating at large hubs was only slightly lower than the
average for 1979. A three round-trip pattern six days a week in
one non-stop city-pair market would require 18 weekly departures.
Carriers with 18 or more weekly departures rose from 433 in 1979
to 593 in 1984 and then declined to 390 in 1988. Carriers with 1%
or more of available seats rose from 290 in 1979 to 379 in 1984
and then declined to 270 in 1988. Carriers with a 10% or greater
share of available seats declined steadily from 95 in 1979 to 65
in 1984 to 60 in 1988. All four measures at large hubs, were
lower in 1988 than in 1979 or 1984.

At the 31 FAA medium hubs, the picture is somewhat different.
Three of the four measures of multi-carrier service are higher in
1988 than in 1979. At the 31 medium hubs the total number of
carrier stations rose from 298 in 1979 to 461 in 1984 and then
declined to 353 in 1988. Carriers with 18 or more weekly
departures rose from 246 in 1979 to 359 in 1984 and then declined
to 287 in 1988. Carriers with 1% or more of available seats rose
from 238 in 1979 to 367 in 1984 and than declined to 300 in 1988.
Carriers with 10% or more of available seats declined from 103 in
1979 to 91 in 1984 and then rose to 95 in 1988.

At the 57 FAA small hubs the total number of carrier stations rose
from 277 in 1979 to 380 in 1984 and then declined to 351 in 1988.
Carriers with 18 or more departures per week rose from 222 in 1979
to 304 in 1984 to 307 in 1988. Carriers with 1% or more of
available seats rose from 247 in 1979 to 357 in 1984 and then
declined to 333 in 1988. Carriers with 10% or more of available
seats rose from 150 in 1979 to 205 in 1984 to 213 in 1988.

In summary, these measures show generally that multi-carrier
service to the hubs increased from 1979 to 1984 and then declined
from the 1984 peak. In the case of the large hubs the 1988 levels
are lower than the 1979 levels. For the medium and small hubs the
1988 levels are generally higher than the 1979 levels, although
less than the 1984 peaks.



Table I-8
Page 1 of 1

MEASURES OF MULTIPLE CARRIER SERVICE AT
LARGE, MEDIUM AND SMALIL HUBS
Month of July 1979, 1984 and 1988

Number of Carriers Average Per Hub
27 Large Hubs 1979 1984 1988 1979 1984 1988

Total No. of Carrier Stations 680 876 638  25.2 32.4 23.6
Carriers with 18 or more

departures per week 433 593 390 16.0 22.0 14.4
Carriers with 1% or more
of available seats 290 379 270 10.7 14.0 10.0
Carriers with 10% or more

of available seats 95 65 60 3.5 2.4 2.2

31 Medium Hubs

Total No. of Carrier Stations 298 461 353 9.6 14.9 11.4
Carriers with 18 or more

departures per week 246 359 287 7.9 11.6 9.3
Carriers with 1% or more '

of available seats 238 367 300 7.7 11.8 9.7
Carriers with 10% or more

of available seats 103 91 95 3.3 2.9 3.1

57 Small Hubs

Total No. of Carrier Stations 2717 380 351 4.9 6.7 6.2
Carriers with 18 or more

departures per week 222 304 307 3.9 5.3 5.4
Carriers with 1% or more

of available seats 247 357 333 4.3 6.3 5.8
Carriers with 10% or more

of available seats 156 205 213 2.7 3.6 3.7

Source: OQfficial Airline Guide, July 1979, July 1984 and
July 1988.
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Multi-Carrier Service At Large Hubs

Month of July, 1879, 1984 and 1988
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Multi=Carrier Service At Medium Hubs

Month of July, 1979, 1984 and 1988
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Multi=Carrier Service At Small Hubs

Month of July, 1979, 1984 and 1988
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COMPETITION AT DOMESTIC POINT

T I- 1-

Objective: To array all points served in the months of July 1979,
July 1984 and July 1988 by competitive status (number of
competitors defined as carriers providing 10 percent or more of
available seats) and to show changes in the relative competitive
status for the hub classes.

D ources: OAG tapes.

Observations/Interpretatjon: As Table I-9 shows, large hubs have
become much more concentrated, with 17 having only 1 or 2
competitors in July 1988 vs. only 3 in 1979. Large hubs with 4 or
more competitors dropped from 14 in 1979 to 3 in 1988. Medium
hubs also show somewhat more concentration. While no medium hub
was dominated by a single competitor in 1979, in 1988 4 were.
Small hubs are clearly less concentrated. 1In 1979, 24 had only 1
or 2 competitors. In 1988 none had a single competitor and only 4
had 2. While 9 small hubs had 4 or more competitors in 1979, 32
did in 1988. Three hundred sixty-six nonhubs were served in all 3
years. Most noteworthy is the fact that while only 29 nonhubs had
3 competitors in 1979 and none had 4 or more, in 1988 a total of
80 had 3 or more competitors -- 57 with 3 and 23 with 4 or more.

Table I-10 shows the percent of FAA hubs by competitive status.
Most noteworthy is the increase of small hubs with 4 or more
competitors from 15.8 percent of small hubs in 1979 to 56.1
percent in 1988.
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Month of July, 1979, 1984 and 1988

LARGE HUBS BY NUMBER OF COMPETITORS
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MEDIUM HUBS BY NUMBER OF COMPETITORS
Month of July, 1979, 1984 and 1988
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SMALL HUBS BY NUMBER OF COMPETITORS

Month of July, 1979, 1884 and 1988

NE& A

1978

1984
988

-

7

[=]
1

- D)) 940 40 inoy

_7///

7

- 2U8UIDD eeuy]

24

-7

- SUIPIDT OM)

20

1
AN\

o

o} Jewip) @uQ

D

¢

Q
L]

(o}
N

O o

-—

SqQnH JO Jaquinpy

Number of Competitors



Table I-10
Page 1 of 1

*8861 ANy pue 861 ATnp ‘86T AN, ‘9pIND SUITATY [EIOIJJ0  :80INOS

*butpunoa Ou.m:@ 0°00T ©3 ppe 30u Aew sjusuoduo) \N
‘any a3 e aYqeTreae s3jess 303 JO diau 10 usdiad of bulpraoad si91i11e0 9sOU3 oIe S1031389duo) /1

0° 00T 0°001 0°001 0° 001 0°001 0°001 0°001 0°001 0°001 /T TeI0L

1°99 9°¢S 8°ST L°8E 0°6Z Z st 111 bL 6° 15 2icw 10 §

8°9¢ 92°1¢ 12 G*GE £°2¢ L'8¢ 6°GC 0°LE 0°LE £

0L 8°G1 1°G€ 6°21 £°2¢€ 1°01 0°LE bbb 1°11 . Z

0°0 0°0 0°L 6°C1 59 0°0 6°6¢ T°T1 0°'0 1

8861 ¥861 6L61 8861 0861 6,61 8861 861 6L61 /1 s1d1a11e) ea13r3educy
SqNi TTewS 3je 3u9013d SONH unNTpal e UadI9d sqny abxe] je jusoisd JO IsquInpN

8861 PUR P86l ‘6461 ‘ATnp JO UJUOW
SUATRIVD IATILLAIWOD A0 MATWNN Al SHNH A0 NMOMINEIY  AOVINIDIEd



CHANGES IN COMPETITORS AT FAA HUBS

Table I-11

Objective: To present a detailed list of the large, medium and
small hubs which had increases, no change or decreases in the
number of competitors (as measured by a 10% share of seats) and to
show the actual competitive carriers in the years 1979 and 1968.

Data Sources: OAG tapes. Hubs classifications based on Airport
Activity Statistics.

Observations/Interpretation: Two large hubs, New York and San
Francisco/Oakland had an increase in the number of competitors
from 1979 to 1988. New York gained one competitor, from 3 to 4,
and San Francisco/Oakland gained one, from 2 to 3.

Seven large hubs had no change in number of competitors.
These were Atlanta (2), Los Angeles (4), Miami/Ft. Lauderdale (3),
Orlando (3), San Diego (4), Seattle (3), and Tampa (3).

Eighteen large hubs had decreases in the number of
competitors. 8ix hubs, Boston, Charlotte, Chicago, Denver, Kansas
City and Newark, had a loss of one competitor. Six hubs, Dallas/
Ft. Worth, Houston, Las Vegas Minneapolis/St. Paul, Phoenix and
Washington had a loss of 2 competitors. Five hubs, Memphis,
Philadelphia, Pittsburgh, St. Louis, and Salt Lake City had a loss
of 4 competitors.

The results for the 31 medium hubs were somewhat more
balanced. Seven had an increase in competitors, 11 had no change
and 13 had a loss of competitors. Of the seven hubs which had an
increase in competitors, Reno, Nevada gained 3 competitors,
Columbus, Ohio and Ontario, California each gained 2 competitors,
and El Paso, Ft. Myers, Norfolk and Portland, Oregon each gained
one. Of the 13 medium hubs which lost competitors, Baltimore,
Maryland and Nashville, Tennessee each lost 3, while Cincinnati,
and Dayton each lost two. Albuquergue, Buffalo, Indianapolis,
Oklahoma City, Raleigh/Durham, Sacramento, San Antonio, Syracuse
and Tulsa each lost one competitor.

The results for the 57 small hubs were quite positive
37 (65 percent) had an increase in the number of competitors.
Akron/Canton and Daytona Beach each gained four competitors. Five
hubs gained 3 competitors, 12 gained 2 competitors and 18 gained
one competitor. Fourteen small hubs showed no change in number of
competitors. Six small hubs showed a loss of competitors. Corpus
Christi, Texas and Louisville, Kentucky each lost 2 competitors,
while Fargo, Greensboro, Palm Springs and Santa Barbara each lost
one.




CHANGES IN NUMBER OF COMPETITORS AT LARGE HUBS
July 1979 - July 1988

Large Hubs With An Increase in Number of Competitors*

New York

San Francisco/Oakland

1979 Carriers
AA,EA,TW
PS,UA

Page 1 of 4

1988 Carriers Change
AA,EA,PA,TW +1
AA ,AL,UCA +1

Large Hubs With No Change In Number of Competitors*

Atlanta DL,EA DL,EA

Los Angeles AA,PS,UA WA AA ,AL,DL,UA
Miami/Ft. Lauderdale DL,EA,NA DL,EA,PA
Orlando DL ,EA,NA BN,DL,EA
San Diego AA,PS,UA,WA AA,AL,DL,WN
Seattle NW,UA,WA AS,NW,UA
Tampa DL ,EA,NA DL,EA,PI
Large Hubs With A Decrease In Number of Competitors*
Boston AA,DL,EA,TW DL ,EA,NW
Charlotte EA,PI PI

Chicago AA,TW,UA AA,UA
Dallas/Ft. Worth AA,BN,DL,WN AA,DL
Denver CO,FL,UA CO,U0A
Detroit AA,DL,NC,NW,UA NW

Houston CO,NA,TI,WN CO,WN
Kansas City BN, TW,UA BN, EA

Las Vegas PS,RW,TW,UA,WA AL,DL,HP
Memphis : AA,BN,DL, SO NW
Minneapolis/St. Paul NC,NW,WA NW

Newark AA,EA,UA Cco,PI
Philadelphia AL,DL,EA,TW,UA AL,EA
Phoenix AA,RW,TW,WA HP ,WN
Pittsburgh AL,EA,TW,UA AL

St. Louis AA,EA,0Z,TW TW

Salt Lake City FL,RW,UA ,WA DL
Washington AA,EA,TW,UA EA,UA

ODOOOO0OO

* Competitors are carriers providing 10% or more of available

seats.

Carrier Decoding:

AR = American, AL =

Continental, DL = Delta,
West, NA = National, NC

USAir, AS = Alaska,
EA = Eastern,

BN = Braniff, CO
FL. = Frontier,
= North Central, NW = Northwest,

America
02 =

Ozark, PA = Pan American, PI = Piedmont, PS = Pacific Southwest,
RW = Airwest, SO = Southern, TI = Texas Int'l, TW =
UA = United, WA = Western, WN = Southwest.

Source: OQfficial Airline Guide, July 1979 and July 1988.

Trans World,
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CHANGES IN NUMBER OF COMPETITORS AT MEDIUM HUBS
July 1979 - July 1988
Medium Hubs With An Increase In Number of Competitors*
1979 Carriers 1988 Carriers Change

Columbus, OH DL, TW AA,AL,DL,TW +2
El Paso, TX AA,CO AA,CO,WN +1
Ft. Myers, FL EA,FE,NA AA,DL,EA,TW +1
Norfolk, VA AL,PI,UA AA,AL,DL,PI +1
Ontario,CA C0,0C,PS AA,AS,DL,HP,UA +2
Portland, OR CO,UA,WA AA ,AS,DL,UA +1
Reno, NV UA,WA AA,AL,DL,HP,UA +3
Medium Hubs With No Change In Number of Competitors*

Austin, TX BN,CO,TI,WN AA,CO,DL,WN 0
Cleveland, OH AA,UA AL,CO 0
Hartford, CT AL,DL,EA,UA AA,AL,DL,EA 0
Jacksonville, FL DL,EA,NA,QH AA,DL,EA,PI 0
Milwaukee, WI NC,NW AA ,NW 0
New Orleans, LA DL,EA,NA CO,DL,WN 0
Omaha, NE BN,EA,FL,UA AA,HP,NW,UA 0
Rochester, NY AA ,AL,UA AA ,AL,PI 0
San Jose, CA oC,PSs,UAa AA,AL,AS 0
Tucson, A2 AA,CO,FL,RW AA ,AL,CO,RP (]
W. Palm Beach, FL DL,EA,NA CO,DL,EA 0
Medjum Bubs With A Decrease_In Number of Competjitors*
Albuquerque, NM CO,FL,TI,TW AA,DL,WN -1
Baltimore, MD AL,DL,EA,UA PI -3
Buffalo, NY AA,AL,EA,UA AA,AL,CO -1
Cincinnati, OH AA,DL,TW DL -2
Dayton, OH AL,DL,TW PI -2
Indianapolis, IN AA,AL,DL,TW AL,CO,DL -1
Nashville, TN AA,AL,BN, SO AA -3
Oklahoma City, OK AA,BN,FL,TW AA,DL,WN -1
Raleigh/Durham, NC DL,EA,PI AA,PI -1
Sacramento, CA OC,PS,UA,WA AA,AL,UA -1
San Antonio, TX AA,BN,CO,EA,WN AA,CO,DL,WN -1
Syracuse, NY AA,AL,EA AA,PI -1
Tulsa, OK AA,BN,CO,TW AA,DL,WN -1

* Competitors are carriers providing 10% or more of available

seats.

Carrier Decoding:

AA = American, AL
Continental, DL =
Frontier, HP = Ame
NW = Northwest, OC
American, PI = Pie
RW Airwest, SO =
UA United, WA =

Source:

= USAir, AS =
Delta, EA =
rica West, NA =

dmont, PS =
Southern, TI =
Western, WN =

Alaska, BN =
Eastern,

FE =
National, NC =
= Air California, OZ

= QOzark, PA

Pacific Southwest, OH
Texas Int'l, TW =
Southwest

Braniff, CO =
Air South, FL =
North Central,

= Pan

= Air Florida,

Trans World,

Qfficial Airline Guide, July 1979 and July 1988.
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CHANGES IN NUMBER OF COMPETITORS AT SMALL HUBS

Small Hubs With An Increase In Number o

Akron/Canton, OH
Albany, NY
Allentown, PA
Billings, MT
Brownsville/
Barlingen, TX
Cedar Rapids, IA
Charleston, SC
Charleston, WV
Chattanooga, TN
Colorado Springs, CO
Columbia, SC
Daytona Beach, FL
Des Moines, IA
Eugene, OR
Ft. Wayne, IN
Fresno, CA
Grand Rapids, MI
Greenville/
Spartanburg, SC
Harrisburg, PA
Huntsville, AL
Long Island/
McArthur, NY
Knoxville, TN
Lexington, KY
Lincoln, NE
Melbourne, FL
Mobile, AL
Portland, ME
Providence, RI
Richmond, VA
Roanoke, VA

Sarasota/Bradenton, FL

Savannah, GA
Shreveport, LA
Sioux Falls, SD
South Bend, IN
Spokane, WA
Toledo, OH

Small Hubs With No Change I

Amarillo, TX
Baton Rouge, LA
Birmingham, AL
Boise, ID
Burlington, VT

July 1979 - July 1988

C itors*

1979 Carrjers _1988 Carrjers
UA AA,AL,EA,PI,UA
AA ,AL,EA AA,AL,PI,UA
AL,EA,UA AL,EA,NW,PI,UA
FL,NW,6WA CO,DL,NW,UA
BN,WN AA,CO,WN
0Z,0A AA,BRP,NW,TW,0A
DL,EA,PI AA,DL,EA,PI,UA
AL,PI,UA AL,DL,PI,UA
DL, SO AA ,DL,NW,PI
BN,CO,FL,JC AA,CO,DL,RP,TW,UA
DL ,EA AA,DL,EA,PI
EA AA,CO,DL,EA,PI
BN,0Z,UA AA,HP ,NW,TW,UA
FL,RW,UA AA,AL,AS,UA
DL,UA,ZW AA,DL,PI,UA
OoC,PS,UA AL,CO,DL,UA
NC,UA AA,NW,PI,UA
EA, SO DL ,EA,PI
AL, TW AA,AL,UA
§0,U0A AA,DL,EA,NW,UA
AA,AL,PM AA ,AL,EA,PI
DL,0A DL,NW,UA
DL,EA,PI AL,DL,PI,TW,UA
FL,UA HP,TW,UA
EA,NA AA ,DL,EA
EA,NA, SO AA,DL,EA,NW
DL, QO AA,CO,DL,EA,UA
AL,EA AA,AL,EA
EA,PI AA,AL,DL,PI
Pl DL,PI,UA
EA,NA AA,CO,DL,EA,TW
DL,EA AA,DL,EA,PI,UA
DL AA ,DL,NW
NC,0Z ,WA DL,NW,TW,UA
NC,UA AA,PI,UA
NW, RW,UA AA,DL,NW,UA
DL,UA AA,DL,PI,UA

Numbe Competitors*
BN,TI,TW,WN AA,CO,DL,WN
DL,SO,TI AA,CO,DL
DL,EA,SO AA,DL,WN
GG,RW,UA AS,DL,UA
AL,DL,NE,NO AL,CO,PI,UA

Table I-11
Page 3 of 4

Change

+4
+1
+2
+1

+1
+3
+2
+1
+2
+2
+2
+4
+2
+1
+1
+1
+2

+1
+1
+3

+1
+1
+2
+1
+1
+1
+3
+1
+2
+2
+3
+3
+2
+1
+1
+1
+2

OO0



Small Hubs With No Change In Number of Competitor
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Jackson, MS DL,SO AA,DL
Little Rock, AR AA,DL,FL AA ,DL,WN
Lubbock, TX BN,CO,TI ,WN AA,DL,HP,WN
Madison, WI NC,NW,0Z AA,NW,0A
Midland/Odessa, TX CcO,TI ,WN AA ,HP,WN
Moline,IL/Davenport,IA 0Z,UA T™W,UA
Pensacola, FL EA,NA,QH DL,EA,PI
Tallahassee, FL EA,QH, SO DL,EA,PI
Wichita, KS BN,CO,FL,TW AA,CO,TW,UA
Small Hubs With A Decrease In Number of Competitors*
Corpus Christi, TX BN,EA,TB,TI,WN AA,CO,WN
Fargo, ND FL,NC,NW ) Nw,0a
Greensboro, NC DL,EA,PI AA,PI
Palm Springs, CA AA,0C,00,RW

: TW,WA . AA,AL,DL,TW,UA
Louisville, KY AA,AL,DL,EA,PI aL,bL,PI
Santa Barbara, CA GW,ID,UA,WI AA,DL,UA

Table I-11
Page 4 of &

s* (continued)

OO0 O0OO0OO0O

* Competitors are carriers providing 10% or more of available

seats.

Carrier Decoding:

AA = American, AL

Continental, DL

American, GW = Golden West, HP = America West,
Rocky Mountain, NA National, NC = North Central, NW

NE = Air New England, OC

American, PI =

QH = Air Florida,

TB = Tejas, TI

Source: Official Airline Guide, July 1979 and July 1988.

EA = Eastern,

= Southwest.

USAir, AS = Alaska, BN = Braniff, CO
FL = Frontier, GG
ID = Apollo, JC =

Northwest,
= Air California, 00 = Sun Aire, PA
Piedmont, PM = Pilgrim, PS = Pacific Southwest,
Bar Barbor, RW
Texas Int'l, TW = Trans World, UA = United, WA =
Western, WI = Swift, WN

Airwest, SO =

North

= Pan

Southern,



DISTRIBUTION OF POINT CONCENTRATION
BY DOMINANT CARRIER SHARE

Table I-12

Objective: To analyze point concentration by comparing hub
enplanements distributed by dominant carrier share. Changes over
time indicate how concentration is increasing or decreasing.

Data Sources: DOT Form 41, Schedule T-3.

Observations/Interpretation:

These data show total enplanements at points distributed on the
basis of the dominant carrier’s share. For example, for calendar
year 1988, Piedmont accounted for 90.9 percent of enplanements at
Charlotte, so all enplanements at Charlotte are included in the 90
percent or more column of Page 1. Page 2 is a percentage
distribution of these data and pages 3 and 4 show cumulative
distributions starting with most concentrated (page 3) and least
concentrated (page 4) points. Pages 5 and 6 show the distribution
of the dominant carrier enplanements.

Concentration is quite different depending on hub size. It has
increased considerably at most large hubs and many medium hubs.
Concentration has occurred, in part, as a result of added new
service to small hubs. As a consequence, concentration at small
hubs has declined markedly. As the distribution on page- 4 shows,
at hubs where a single carrier accounted for less than 50 percent
of the enplanzrents, from 1979 to 1988, the percent of total
enplanements declined from 86.9 percent to 66.1 percent at large
hubs, while at small hubs total enplanements increased from 47.0
to 77.9 percent.
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Point Conocentration

Percentage Distribution of Total Enplanements
Percent Distribution of Erplanewents

70 to
79.9%

Based on Dominant Carrier Share 1/
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Hub Size and Year
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Point Qoncentration
Qumulative Percent Distribution of Total Eplanements 1/
(Starting with most concentrated points)

908 80% 708 603 508 408 08

Rib Size ard Year axMre aMre aMire aMre o Mxe o Mxe o Mre
Large Ribs:

1988 2.1% 10.7% 13.3% 13.3% 33.9% 54.3% 67.5%

1984 — - 5.7 5.7 24.3 50.1 55.1

1979 —_ _— 0.7 0.7 13.1 26.6 38.9
Medium Ribs:

1988 - 8.0 17.5 28.5 43.3 €3.8

1984 — — - 5.1 11.8 2.7 50.7

1979 - - 0.8 2.8 14.5 42.7  77.6
Small Hubs:

1988 —_ 0.8 1.4 7.5 22.0 48.2 80.3

1984 0.9 3.0 8.6 16.2 36.4 66.6 88.2

1979 10.2 10.2 0.7 0.2 53.0 a1.6 6.3
Non Hubse

1988 32.1 38.7 52.9 64.8 82.9 92.2 100.0

1934 40.6 51.9 63.2 67.3 77.7 91.1 100.0

1979 42.4 49.4 57.6 67.7 91.5 97.3 95.3
Total:

1988 2.3 8.9 12.5 14.8 33.3 52.9 68.5

1964 1.1 1.5 6.5 7.9 24.6 48.7 57.9

1979 2.8 3.1 5.0 6.6 20.2 36.8 52.3

1/ Although distributed based on daminant carrier share, these data reflect total
erplanements for all carriers.

SARCE: DOT Form 41, Schedule T-3.
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Point Conoentration
Qunulative Percent Distribution of Total Erplanements 1/
(Starting with least concentrated points)

. Less Than
Bb Size and Year 0% 40% 50% 60% 70% 0% 0%
Large Huibs:
1988 32.5% 45.7% 66.1% 86.7% 86.7% 89.3% 97.9%
1984 4.8 49.8 75.6 94.2 94.2 100.0
1979 6l.1 73.4 86.9 9.3 99.3 100.0
Medium His:
1988 36.2 56.7 71.5 82.5 92.0 100.0
1964 49.4 73.4 88.3 9.0 100.0
1970 22.4 57.3 85.5 97.2 99.2 100.0
Small Hibs:
1988 19.6 51.7 77.9 9.4 98.5 99.1 100.0
1984 11.7 33.3 63.5 83.7 9l1.3 96.9 99.0
1979 3.7 18.4 47.0 €9.8 79.2 89.8 .8
Non Hubs:
19883 0.0 7.8 17.1 35.5 47.4 61.6 68.2
19684 0.0 8.9 22.3 32.7 36.8 48.1 59.4
1979 0.8 2.8 8.6 32.4 42.5 50.7 57.7
Total:
1988 31.5 47.1 66.7 85.2 g87.5 a1.1 97.7
1964 42.0 51.2 75.3 92.0 93.4 98.4 98.8
1979 47.6 63.1 79.7 93.3 4.9 96.8 97.1

1/ Althogh distributed tased on daninant carrier share, these data reflect total
erplanements for all carriers. ‘

SOURCE: DOT Form 41, Schedule T-3.
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Point Concentration

Percentage Distribution of Enplanements
Based on Dominant Carrier Share

70 to
79.9%

80 to
m’%

Percent Distribution of Enplanements far Dominant Carrier Share

S
a Moxe

Hub Size ard Year
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CHANGES IN ENPLANEMENTS AT DOMESTIC POINTS

Table I- d I-14

Objective: To show the distribution of domestic airports by
change in domestic enplanements for the 1979-1988 and 1984-1988
periods. :

Data Sources: DOT Form 41, Schedule T-3 (Domestic) for large
certificated carriers and DOT Form 298-C for commuter carriers.
Data are limited to airports in the 48 contiguous states.

tions/Inte e ion: For the 1979-1988 comparison, 521
airports were included. 249 airports (48 percent) had a decrease
in enplanements. (See Appendix for a detailed listing of
enplanements for all airports.) 272 airports (52 percent) had an
increase in enplanements, 139 of which exceeded 50 percent. The
aggregate increase in enplanements at all airports was. 50.0
percent from 1979 to 1988.

For the 1984-1988 comparison, 314 airports (61 percent) had an
increase in enplanements, including 120 which had an increase
exceeding 50 percent. 202 airports (39 percent) had a decrease
in enplanements. The aggregate increase in enplanements at all
airports was 31.4 percent from 1984 to 1988.

From 1979 to 1984 total enplanements grew 14.3 percent, or at a
compound annual rate of 2.7 percent. From 1984 to 1988 total
enplanements grew 31.4 percent for a compound annual rate of 7.1
percent.

Appendices A, B, C and D list the airports with reported traffic
in the years 1979, 1984, and 1988.
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CHANGES IN ENPLANEMENTS AT DOMESTIC AIRPORTS
1979-1988

Airports With An Increase in Enplanements, 1979-1988

Percent Increase Number
Less than 10.0% . 36
10.0 - 49.9% 97
50.0% and over 139
Total 272

Airports With A Decrease in Enplanements, 1979-1988

Percent Decrease Number
Less than 10.0% 29
10.0 - 49.9% 105
50.0 - 95.9% 115
Total 249
Airports Served in 1988 but not in 1979: 48

Airports Served in 1979 but not in 1988: 193
Total Airports Served in 1979 and/or 1988: 762

Note: 1Includes only airports served in both 1979 and 1988.

Source: DOT Form 41, Schedule T-3 (Domestic) and DOT Form 298-C.
Data are limited to airports in the 48 contiguous states.
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ENPLANEMENT CHANGES AT DOMESTIC AIRPORTS
1979 vs. 1988 |
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CHANGES IN ENPLANEMENTS AT DOMESTIC AIRPORTS
1984-1988

Airports With An Increase in Enplanements, 1984-1988

Percent Increase Number
Less than 10.0% 38
10.0 - 49.9% 156
50.0% and over 120
Total 314

Airports With A Decrease in Enplanements, 1984-1988

Percent Decrease Number
Less than 10.0% 43
10.0 - 49.9% 95
50.0 - 99.9% 64
Total 202
Airports Served in 1988 but not in 1984: 53
Airports Served in 1984 but not in 1988: 77

Total Airports Served in 1979 and/or 1988: 646

Table I-14
Page 1 of 1

Note: Includes only airports served in both 1984 and 1988.

Source: DOT Form 41, Schedule T-3 (Domestic) and DOT Form 298-C.
Data are limited to airports in the 48 contiguous states.
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ENPLANEMENT CHANGES AT DOMESTIC AIRPORTS
1984 vs. 1988
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CHANGES IN SERVICE FREQUENCY AT DOMESTIC POINTS, 1979-1988

Tables I-15 and I-16

Objective: To show the distribution of points by percent change
in frequency between July 1979 and July 1988. The distribution
has a breakdown of 40 seats and under and over 40 seats to
identify how larger and smaller points were affected.

Data Sources: OAG tapes.

Observations/Interpretation: A total of 497 points are included
in the July 1979/July 1988 comparison. Of this total 227, or 45.7
percent, had decreases in weekly frequency for this period. 181
of these were small points served by aircraft averaging 40 seats
or under and 46 averaged more than 40 seats. A total of 270
points, or 54.3 percent, had increases in weekly frequency. The
270 were almost evenly divided between those served with aircraft
with 40 or fewer seats (133 points) and more than 40 seats (137
points). These data indicate that most of the points which have
had reductions in weekly frequency were points served by smaller
aircraft, by a factor of almost 4 to 1. 1Increases in frequency
were split equally between smaller and larger points. Almost 75
percent of the large aircraft points had frequency improvements
(137 out of 183).
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Table I-15
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CHANGES IN FREQUENCY AT DOMESTIC POINTS
’ July 1979 - July 1988

Points With An Increase in Frequency, July 1979 - July 1988

40 Seats Over 40

Percent Increase Number and Under Seats
Less than 10%* 38 20 18
10.0 - 50.0% 101 42 - 59
50.1 - 100.0% 79 36 43
100.1% & over : 52 35 .17
Total ‘ 270 133 137

Points With a Decrease in Frequency, July 1979 - July 1988

40 Seats Over 40

Percent Decrease Number and Under Seats
Less than 10% 27 18 9
10.0 - 50.0% 140 110 30
50.1 - 99.9% 60 53 _7
Total 227 181 46
All Points 497 314 183

* Includes points with no change in frequency. Classifica-
tion of points by average seating capacity is based on
July 1988. 1Includes only points served in both years.

Source: Official Airline Guide, July 1979 and July 1988.
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Increase of --

Less than 10%
10.0 - 50.0%

50.1 - 100.0%
100.1% & over

Total

Decrease of --

L.ess than 10%
16.0 - 50.0%
50.1% - 99.9%

Total

All Points

Source: Table

PERCENT DISTRIBUTION OF DOMESTIC POINTS

58 -

BY CHANGE IN FREQUENCY

July 1979 - July 1988

Percent of Total Points

Number

I-15.

40 Seats
and under

Over 40
Seats

74.9

. o &
@ > \O

25.1

100.0

Table I-
Page 1 «



CHANGES IN SERVICE FREQUENCY AT DOMESTIC POINTS, 1984-1988

Table I-17 and I-18

Objective: To show the distribution of points by percent change
in frequency between July 1984 and July 1988. The distribution
has a breakdown of 40 seats and under and over 40 seats to
identify how larger and smaller points were affected.

ata ces: OAG tapes.

Observations/Interpretation: A total of 494 points are included
in the July 1984/July 1988 comparison. Of this total, 233, or
47.1 percent, had decreases in weekly frequency for this period.
159 of these were served by aircraft averaging 40 seats or under
and 74 averaged more than 40 seats. A total of 261 points, or
52.8 percent, had increases in weekly frequency. Of the 261
points, 152 were served by aircraft with 40 seats and under and
109 were served by aircraft with more than 40 seats. As in the
1979-1988 comparison, most points with decreases in frequency were
points served by small aircraft.



Table I-
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CHANGES IN FREQUENCY AT DOMESTIC POINTS
July 1984 - July 1988

Points With An Increase in Frequency, July 1984 - July 1988

' 40 Seats Over 40
Percent Increase Number and Under Seats
Less than 10%* 58 40 18
10.0 - 50.0% 128 65 63
50.1 - 100.0% 54 34 20
100.1% & over 21 13 8

Total 261 152 109

Points With a Decrease in Frequency, July 1984 - July 1988

40 Seats Over 40
Percent Decrease Number and Under Seats
Less than 10% 39 16 23
10.0 - 50.0% 152 107 45
50.1% - 99.9% 42 36 _6
Total ' 233 159 74
All Points 494 311 183

* Includes points with no change in frequency. Classifica-
tion of points by average seating capacity is based on
July 1988. 1Includes only points served in both years.

Source: Official Airline Guide, July 1984 and July 1988,




Increase of --

Less than 10%
10.0 .- 50.0%

50.1 - 100.0%
100.1% & over

Total

Decrease of -—-

Less than 10%
10.0 — 50.0%
50.1% - 99.9%

Total

All Points

PERCENT DISTRIBUTION OF DOMESTIC POINTS

BY CHANGE IN FREQUENCY
July 1984 - July 1988

Percent of Total Points

Number

11.7
25.9
10.9

4.3

52.8

w
o Ol
* o
U 0o O

47 .2

100.0

Source: Table I-17.

40 Seats
and under

12.9
20.9
10.9

4.2

48.9

Over 40
Seats

Table I-18
Page 1 of 1



COMPARISON OF SINGLE-PLANE MARKETS SERVED, 1979-1988

Table I-19

Obijective: To trace all single-plane markets of July 1979 to show
the competitive status of their service in July 1988.

Data Sources: OAG tapes.

Observation/Interpretation: Of the 7,748 single-plane markets

served in July 1979 and/or July 1988, 2,434, or 31.4 percent, were
not served in 1988, 1,515 (19.6 percent) were served by the same
number of carriers in both periods; 547 (7.1 percent) were served
by fewer carriers in 1988; and 3,252 (42.0 percent) were served by
more carriers in 1988 than in 1979.

If only the 5,400 single-plane markets served in July 1979
are considered, the breakdown is: 2,434 (45.1 percent) not served
in 1988; 1,515 (28.1 percent) served by the same number of
carriers: 547(10.1 percent) served by fewer carriers; and 904
(16.7 percent) served by more carriers in 1988.

The table also summarizes the data for markets which had
competitive service in 1979, i.e., were served by two or more
carriers. There were 1,458 such markets and the 1988 breakdown
for them is as follows: 178 (12.2 percent) not served in 1988; 371
(25.4 percent) served by the same number of carriers in both
years; 547 (37.5 percent) served by fewer carriers; and 362(24.8
percent) served by more carriers.

This table demonstrates the dramatic change in the domestic
route structures. For example, of the 3,942 single-carrier
markets whish received service under a linear route structure in
July 1979, 2.256, or 57 percent, were not receiving service nine
years later under a hub and spoke route structure. But in July
1988, therz were 2,348 "new" markets (mainly spoke to hub
segments) which were receiving service and which were not being
served in July 1979, Most of the markets in these groups are
commuter carrier markets at the low end of the spectrum in terms
of passengers.

Virtually all of the 538 markets which were served by three
or more carriers in 1979 continued to receive service in 1988,
although about half (49.8 percent) were served by fewer carriers
in 1988.
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COMPETITIVE STATUS OF SINGLE-PLANE MARKETS SERVED, 1979-1988
Table I-20

Objective: To trace the competitive status of single-plane
markets served in July 1979 to July 1988. In matrix form, the
table compares the number of carriers serving the markets in 1979
with the number serving in 1988.

Data Sources: OAG tapes.

Observations/Interpretation: This is a backup table to Table
1-19, which summarizes the data here. This table shows, for
example, that of 3,942 single-carrier markets in July, 1979, 2,256
were not served in July 1988, 1,144 were still served by one
carrier, 376 were served by 2 carriers, 117 by 3 carriers, 38 by 4
carriers, 4 by 5 carriers, 6 by 6 carriers. snd 1 by 7 carriers.

A total of 2,348 markets were served in July 1988 but not in July
1979. The following shows the changes in the number of markets by
number of carriers providing single-plane service:

Number of

Number Single-Plane Markets

of Carriers July 1979 July 1988 Change

1 3,942 3,481 ~-461

2 920 1,054 134

3 322 413 91

4 116 192 76

5 52 83 31

6 22 45 23

7 13 22 9

8 or more 13 24 11
Subtotal,

Competitive Markets 1,458 1,833 375

Total 5,400 5,314 -86

Except for monopoly markets, which decreased from 3,942 to 3,481,
all categories of markets showed increases. While overall the
total number of markets receiving single-plane service was down
1.6 percent (from 5,400 to 5,314), the decrease was entirely
attributable to the decline in monopoly markets. Virtually all of
these were either commuter markets or local service markets served
on linear patterns in 1979 which were unrelated to actual
passenger demand.
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COMPARISON OF NONSTOP MARKETS SERVED, 1979-1988

Table I1-21

Objective: To trace all nonstop markets of July 1979 to show the
competitive status of their service in July 1988.

Data Sources: OAG tapes.

Observations/Interpretation: Of the 3,420 nonstop markets served
in July 1979 and/or July 1988, 967, or 28.3 percent, were not

served in 1988, 908 (26.5 percent) were served by the same number
of nonstop carriers in both periods; 334 (9.8 percent) were served
by fewer nonstop carriers in 1988; and 1,211 (35.4 percent) were
served by more nonstop carriers in 1988 than in 1979.

Considering only the 2,614 markets served in July 1979, the break-
down is: 967 (37.0 percent) not served in 1988; 908 (34.7
percent) were served by the same number of nonstop carriers; 334
(12.8 percent) served by fewer nonstop carriers; and 405 (15.5
percent) served by more nonstop carriers in 1988.

The table also summarizes the data for markets which had competi-
tive nonstop service in 1979, i.e., were served by two or more
nonstop carriers. There were 809 such markets and the 1988
breakdown for them is as follows: 76 (9.4 percent) not served in
1988; 256 (31.6 percent) served by the same number of nonstop
carriers in both years; 334 (41.3 percent) served by fewer nonstop
carriers; and 143 (17.7 percent) served by more nonstop carriers.
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COMPETITIVE STATUS OF §INQLE-2LAEE MARKETS SERVED, 1979-1988

Table I-22

Objective: To trace the competitive status of nonstop markets
served in July 1979 to July 1988. In matrix form, the table
compares the number of nonstop carriers serving the markets in
1979 with the number of nonstop carriers serving in 1988.

Data Sources: OAG tapes.
Observations/Interpretation: This is a backup table to Table

I-21, which summarizes the data here. The table shows, for
example, that of 1,805 nonstop markets served by one carrier in
July 1979, 891 were not served nonstop in July 1988, 652 were
still served by one nonstop carrier, 211 were served by 2 nonstop
carriers, 41 by 3 nonstop carriers, and 10 by 4 nonstop carriers.
A total of 806 nonstop markets in July 1988 were not served non-
stop in July 1979. The following shows the changes in the number
of nonstop markets by number of carriers providing nonstop ser-

" vice:

Number of Number of Nonstop Mkts.

Carriers July 1979 July 1988 Change
1 1,805 1,615 -190
2 580 557 - 23
3 142 169 + 27
4 48 73 + 25
5 19 23 + 4
6 ] 8 -1
7 4 3 - 1

8 or more 7 5 - 2

Subtotal,

Comp. Mkts. 809 838 + 29

Total 2,614 2,453 -161
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COMPARISON_OF NONSTOP MARKETS SERVED, 1984-1988

Table I-23

Objective: To trace all nonstop markets of July 1984 to show the
competitive status of their service in July 1988.

Data Sources: OAG tapes.

Observations/Inte e jon: Of the 3,081 nonstop markets served
in July 1984 and/or July 1988, 628, or 20.4 percent, were not
served in 1988, 1,076 (34.9 percent) were served by the same
number of nonstop carriers in both periods; 507 (16.5 percent)
were served by fewer nonstop carriers in 1988; and 870 (28.2 per-
cent) were served by more nonstop carriers in 1988 than in 1984.

Considering only the 2,474 markets served in July 1984, the break-
down is: 628 (25.4 percent) not served in 1988; 1,076 (43.5
percent) served by the same number of nonstop carriers; 507 (20.5
percent) served by fewer nonstop carriers; and 263 (10.6 percent)
served by more nonstop carries in 1988. '

The table also summarizes the data for markets which had competi-
tive nonstop service in 1984, i.e., were served by two or more
nonstop carriers. There were 978 such markets and the 1988
breakdown for them is as follows: 66 (6.7 percent) not served in
1988; 319 (32.6 percent) served by the same number of nonstop
carriers in both years; 507 (51.8 percent) served by fewer nonstop
carriers; and 86 (8.8 percent) served by more nonstop carriers.
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MPETITIVE STATUS OF SINGLE-PLA K -
Tab -

Objective: To trace the competitive status of nonstop markets
served in July 1984 to July 1988. 1In matrix form, the table
compares the number of nonstop carriers serving the markets in
1984 with the number of nonstop carriers serving in 1988.

Data Source: OAG tapes.

Observatio Inte ion: This is a backup table to Table
1-23, which summarizes the data here. The table shows, for
example, that of 1,496 nonstop markets served by one carrier in
July 1984, 562 were not served nonstop in July 1988, 757 were
still served by one nonstop carrier, 155 were served by 2 nonstop
carriers, 17 were served by 3 nonstop carriers, 4 were served by
4 nonstop carriers, and one was served by 5 nonstop carriers. A
total of 607 nonstop markets in July 1988 were not served nonstop
in July 1984. The following shows the changes in the number of
nonstop markets by number of carriers providing nonstop service:

Number of Number of Nonstop Mkts.

Carriers July 1984 July 1988 Change
1l 1,496 1,615 +119
2 594 557 - 37
3 215 169 ~ 46
4 78 73 - 5
5 40 23 - 17
6 21 8 - 13
7 11 3 - 8

8 or more 19 5 - 14

Subtotal,

Comp. Mkts. 978 838 -140

Total 2,474 2,453 - 21
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COMPETITION IN SINGLE-PLANE MARKETS SERVED BY MAJOR CARRIERS

Table I-25

Objective: To analyze the markets served by each of the major
carriers in July 1979, July 1984 and July 1988, and break down the
markets served by the number of carriers serving the market. This
will show the growth in the number of markets served by each
carrier and the extent to which competitive service is provided in
a carrier's markets, as well as the changes which have occurred
since 1979.

Data Sources: OAG tapes. Data include code-sharing affiliates so
this must be recognized in interpreting the results. .

Observations/Interpretation: All major carriers showed an
increase in the number of single-plane markets served between July
1979 and July 1988, while the industry had a small reduction in
number of markets from 5,400 to 5,314. With the exception of 2
and 3 carrier markets of Trans World, all majors showed increases
in all market groups between 1979 and 1988.

The data show a tremendous expansion of service by the
majors, reflecting the internal growth in their own service,
acquisitions, and the expansion of service by code-sharing
commuters. While many more single-plane monopoly city-pairs were
served by the major carriers in 1988 compared to 1984, service in
many more competitive markets was also added.

For all carriers, 1988 single-plane service competition was
comparable to 1984.
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SUMMARY OF SINGLE PLANE MARKETS SERVED BY MAJORS

Table I-26

Objective: To present summary figures for the major carriers
showing the total number of single-plane markets served by each
carrier in July 1979, July 1984 and July 1988.

Data Sources: OAG tapes. Data include code-sharing affiliates so
this must be recognized in interpreting the results.

Observations/Interpretation: All major carriers showed an
increase in the number of single-plane markets served. ‘While Pan
American had the largest percentage increase -- a 500 percent
increase, with markets increasing from 10 to 60 -- numerical
increases for some of the other carriers were much larger.
American had an increase of 762 markets, Delta, 665 markets,
Piedmont, 530 markets, and Northwest 499 markets. The fact that
the majors showed increases across the board while the industry
had a slight decline reflects the fact that much of the commuter
service which appeared under the commuter carrier codes in 1979
was included under the major carrier codes in 1988.
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CHANGE IN NUMBER OF MARKETS SERVED, MAJOR CARRIERS
July 1988 vs. July 1979 and July 1984

Total Markets Served Percent Change

Carrier July July July

1979 1984 1988 1988/1979 1988/1984
American 382 633 1,144 199.5% 80.7%
Continental 177 208 599 238.4 188.0
Delta 548 728 1,213 121.4 66.6
Eastern 543 607 658 21.2 ' 8.4
Northwest 229 210 728 217 .9 246.7
Pan American 10 78 60 500.0 - 23.1
Piedmont 368 500 898 144.0 "79.6
Trans World 302 282 421 39.4 49.3
United 615 664 863 40.3 30.0
USAir 474 515 760 60.3 47 .6
All Carriers 5,400 5,412 5,314 - 1.6 - 1.8

Note: 1Includes service provided by code-sharing commuters.
Data limited to 48 contiguous states.

Source: Official Airline Guide, July 1979, July 1984 and
July 1988,
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COMPETITION FROM TOP 3 COMPETITORS IN MAJCR
CARRIERS' TOP 100 O&D MARKETS

Tab I1-27 I-

Objective: To show the percentage share of revenue passenger

miles of each major carrier in its top 100 RPM markets and the
percentage shares of its 3 top competitors for the years 1979,
1984 and YE September 30, 1988.

Data Sources: Origin-Destination Survey of Airline Passenger
Traffic, Table 10.

Observations/Interpretation: Table I-27 shows that all major
carrier face substantial competition in their top markets. 1In all
cases,. the 1979-1984 comparisons of major carrier shares show a
decline and all but one (Pan American) of the 1979-1988
comparisons also show a decline. The 1984-1988 changes show
increases for 6 carriers and decreases for 4 carriers. The
changes for the 3 top competitors of each major were fairly evenly
balanced: for 1979-1984, 5 up, 5 down; for 1984-1988, 4 up and 6
down; and for 1979-1988, 5 up, 5 down. ’

In 1979, five major carriers' percentage shares exceeded
those of the 3 top competitors: American, Delta, Eastern, United
and USAir. By 1984, only one carrier's share exceeded that of the
top 3 competitors: United's. That same pattern held true for the
YE September 30, 1988.

Table I-28 is a backup table and shows the individual
percentage RPM shares of the top 3 competitors of each major
carrier.
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RPM SEARES OF MAJORS AND THREE TOP COMPETITORS
IN TOP 100 RPM MARKETS OF EACH MAJOR CARRIER

Carrier

American
3 top competitors

Continental
3 top competitors

Delta
3 top competitors

Eastern
3 top competitors

Northwest
3 top competitors

Pan American
3 top competitors

Piedmont
3 top competitors

Trans World
3 top competitors

United
3 top competitors

USAir
3 top competitors

1979,

1984 & YE SEPT. 30, 1988

Percentage Share of RPM in
Top 100 Markets of Each Major

25.0
36.3

14.2
53.8

6.9
50.2

16.4
51.3

16.3
50.4

40.6
31.6

13.5
56.5

1988

23.3
48.4

22.6
46.1

27.5
39.9

22.9
40.8

19.7
50.9

7.9
48.7

16.8
39.4

16.8
51.4

37.0
35.7

17.0
47.3

Table I-27
Page 1 of 1

Source: Oriain-Destination Survey of Airline Pasenger Traffic,

Table 10.
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MARKET SHARE BY COMPETITOR OF EACH MAJOR CARRIER'S TOP 100 MARKETS

Table I1-29

Objective: To present the total RPM's and percentage shares in
each major carrier's top 100 markets for 1979, 1984 and YE
September 30, 1988 and compare this with RPM's of all competitors
in these markets to see what changes have occurred since 1979.

Data Sources: Origin-Destination Survey of Airline Passenger
Traffic, Table 10. '

Observations/Interpretation: As shown in Table I-27, generally
carrier RPM shares declined from 1979 to 1988. The top 100
markets were of less relative importance to a carrier because of
the general expansion in the number of markets served, as shown in
Table I-26.

Because of the growth in overall traffic, most carriers' 100
market RPM in 1988 were greater than 1979, but for three carriers,
American, Eastern and Trans World, they were lower. Carriers
entered many markets in this period which they had been precluded
from serving prior to 1978. Many of these were larger markets in
which it was not possible to gain large market shares,
particularly in the short run. With all of the new entry which
occurred, competition was more intense in most markets and it was
more difficult to maintain market share.
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COMPETITION IN THE TOP_ 50
DOMESTIC_ MARKET

Objective: To show the changes in carrier market shares in the
top 50 RPM markets based on 1988 rankings and to measure the
change in average number of carriers per market.

Data Sources: Origin-Destination Survey of Airline Passenger
Traffic, Table 10.

Observations/In tation:

Following the removal of route restrictions in 1978, carriers were
free to enter markets they previously could not serve. New
entrants alsoc entered some of these markets. As a result, the
average number of carriers per market in the top ranked RPM
markets increased as follows:

Carriers with a 1% or more Share of RPM

Year Total, Top 50 markets Average_ per Market
1979 266 5.3
1984 425 8.5
1988 437 8.7

The change from 1979 to 1988 in the average market was a 64
percent increase in carriers, or roughly an increase of 3.4
carriers per market. These markets represent about 25 percent of
total domestic RPM traffic.
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RELIANCE OF MAJOR CARRIERS ON

THEIR Bl MPLE
Table I-31
Objective: To measure the relative importance of each major

carrier's connecting hubs by comparing total departures and
enplanements at the hubs to the carrier's system totals.

Data Sources: Airport Activity Statistics, Table 1, 1979, 1984,
1988. Data for 1988 are preliminary.

ions/Inte ion:

These data show that the connecting hubs of each major carrier
have become increasingly important as measured by relative share
of total departures or enplanements. From 1979 to 1984, all
carriers had increases in the hub percentages for both departures
and enplanements. From 1984 to 1988, all except American and
Continental had increases in both measures and for the 1979-1988
period all carriers had increases in both measures. The ranges
for the percentages for each measure and for each year are as
follows:

Departures Enplanements
1988 Percent Carrier Percent Carrier
High 54.4 United ' 57.6 United
Low 29.8 Pan American 35.2 Pan American
1984
High 49.8 Continental 56.1 United
Low 27.1 Pan American 30.5 Pan American
1979
High 42.8 United 48.6 United

Low 4.7 Piedmont 3.7 Piedmont
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MARKETS REQUIRED TO REACH 25 AND 50 PERCENT OF SELECTED MAJOR AND
NATIONAL CARRIER ORIGIN-DESTINATION PASSENGERS AND NONSTOP SEGMENT

REVENUE PASSENGER-MILES.
Table [-32

Objective: One measure of carrier size and competitive
vulnerability is the number of markets it serves. A carrier
serving few markets can be more readily injured by additional
competition in those markets.

The following two tables are designed to show the number of
markets required to provide one quarter and one half of a carriers
passengers and passenger-miles.

Data Sources: Two alternative data sources were used, nonstop
segment revenue passenger miles from the ER-586 and T-9 segment
data, which are weighted by market distance, and actual local
passengers from the Origin-Destination Survey, Table 10.

Observation/Interpretation: The tables generally show that those
carriers that have been successful have expanded the number of
markets required to reach the major portion of their traffic,
lessening any dependence on only a few markets. Three major
carriers that have not been as successful domestically as the
other majors, Eastern, Pan American, and Trans World, have
actually seen an increase in their dependence on a relatively few
markets through a reduction in the number of markets required to
reach 25 or 50 percent of their passengers or RPM’s.
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Page 1 of 2

Markets Required to Reach 25 and 50 Percent
of Selected Major and National Carrier Origin-Destination
Passengers, 1979, 1984, and Y.E. Septenmber 1988 1/

Carrier 2/ © 1988

1984 1979

H s THm s B 5%

American Airlines 30 143 15 60 10 37
Air California -_— — 4 9 2 5
America West Airlines 5 19 3 10 — —
Braniff Inc. 10 30 5 12 12 41
Continental Airlines 20 72 10 30 8 26
Frontier Airlines —_— —_ 13 65 8 39
Texas Inter. Airlines — — -— —_— 5 16
People Express _ -_— 3 7 - —_
New York Air —_ — 1l 2 -_— -—
Delta Air Lines 37 154 27 78 24 79
Western Airlines -— —-— 7 27 5 19
Eastern Air Lines 8 45 6 47 6 48
Midway Airlines 3 10 2 3 —_ —_
Air Florida —_— - 4 10 3 6
Northwest Airlines 22 107 7 29 7 23
Hughes Airwest -_— — —_— — 8 25
North Central Airlines -— -— — - 12 4]
Southern Airways -_— - -_— - 9 34
Republic —_ _ 27 94 20 71
Pan American Airways 2 4 3 8 1 1
National Airlines —_— — -— _— 4 12
™A, Inc. 5 19 5 15 7 23
Ozark Air Lines -_— — 6 13 6 17
Southwest Airlines v 7 54 6 18 2 6
Muse Air Corporation -_ —_— 1 3 -— —_
United Airlines ' 18 76 19 73 20 7
USAir 20 81 13 63 14 50
Piedmont 33 154 14 77 9 35
Pacific Southwest Airlines 4 11 4 10 3 8

1/ Passengers are those derived from the 10 percent sample in the
Origin-Destination Survey of Airline Passenger Traffic, Table 10, Local.

2/ Corporate name and ownership that of carrier in 1988. Subsidiary or merged
carriers are indented.
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Page 2 of 2
Markets Required to Reach 25 and 50 Percent
of Selected Major and National Carrier Revenue Passenger-
Miles, 1979, 1984, and Y.E. September 1988 1/
Carrier 2/ 1988 1984 1979
PO P )
American Airlines 11 32 7 21 7 23
Air California — _— 4 8 N/A N/A
America West Airlines 5 13 3 6 - —_—
Braniff Inc. 5 10 3 5 6 l6
Continental Airlines 11 35 5 12 3 9
Frontier Airlines - — 6 14 5 12
Texas Inter. Airlines — - —_— — 3 7
People Express — —_— 3 6 — -_—
New York Air -— -— 2 4 -— —
Delta Air Lines 16 48 12 39 11 30
Western Airlines —_ —_— 2 10 4 11
Eastern Air Lines 11 32 13 40 16 40
Midway Airlines 3 8 2 4 -
Alir Florida -— —_ 6 13 - —_—
Northwest Airlines 9 28 5 13 5 13
Hughes Airwest —_— - -— -— 9 19
North Central Airlines -— — —_— -_— 5 17
Southern Airways - —_ —_— —_— 7 18
Republic — —_— 12 34 10 31
Pan American Airways 2 4 3 6 2 3
National Airlines — —_ —_— —_— 4 12
TWA, Inc. 5 19 5 15 7 23
Ozark Air Lines — — 6 13 6 17
Southwest Airlines 8 21 6 14 N/A  N/A
Muse Air Corporation —_— —_— 2 4 -— -—
United Airlines 9 28 7 27 7 30
- USAir 12 36 6 22 12 35
Piedmont Aviation 12 32 10 28 10 26
Pacific Southwest Airlines 4 10 3 9 N/A  N/A

1/ Revenue passenger-miles are those Flown on domestic nonstop flight
segments, ER-586 and T-9 segment data.

2/ Corporate name and osmership that of carrier in 1988. Subsidiary or merged
carriers are indented. .
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CONCENTRATION IN CITY-PAIR MARKETS

Table 1-33

Objective: To analyze city-pair concentration by comparing
passengers and RPM’s distributed by dominant carrier share.
Changes over time indicate whether concentration is increasing or

decreasing.

Data Sources: DOT Origin-Destination Survey, Table 12.

Observations/Interpretation: In contrast to point concentration,

these exhibits reveal that concentration has declined in city
pairs in each density category. As with points, the picture is
quite different from one density category to another. While
concentration in the more dense city pairs (500 passengers per
day) has changed only modestly, the change has been dramatic in
all other density categories. The only deviation from a general
decline in concentration is for the more concentrated large city
pairs, which still account for less than 10 percent of the traffic
in large city pairs. Interestingly, however, in every instance
the largest change was from 1979 to 1984, before concentration
developed at the connecting hubs.
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Table I-33
Page 1 of 12
City-Pair Ooncentration
Distribution of Total RRM's (True 0sD)
Based cn Dominant Carrier Share 1/

Pericd ard City-Pair Nurber of REM's (000)

Density Based on OsD 908 Wt  DVto  Dto  No e

Passengers Per Day ar More 89.93 79.9% 69.9% 59.9% 50% Total

Caledar 1988:

50-100 727 836 1,103 2,286 3,207 15,419 23,628
101-200 1,089 1,219 2,987 2,907 4,577 17,308 30,087
201-500 871 2,106 4,382 6,379 8,695 27,441 49,873
500+ 839 2,050 5,926 10,235 20,951 82,164 122,214

Total 3,575 6,261 14,397 21,807 37,429 142,332 225,802
Calendar 1984:

50~100 838 873 1,204 2,046 3,007 10,411 18,430
101-200 g7 732 2,04 2,735 3,475 11,438 21,463
201-500 1,716 K45 2,015 6,952 7,631 17,359 36,618
500+ _ 373 2,436 1,682 12,356 16,336 61,209 4, 392

Total 3,964 4,987 6,995 24,090 30,449 100,418 170, 903
Calendar 1979;

50-100 2,132 2,043 2,186 2,816 2,586 4,161 15,925
101-200 2,320 2,499 3,602 3,301 4,586 5,070 21,378
201-500 2,662 2,067 4,135 7,262 9,157 7,804 33,087
500+ 156 744 3,612 8,379 17,065 37,212 67,169

Total 7,270 7,354 13,535 21,758 33,3% 54,247 137,558

|

1/ Although distributed tased an daminant carrier share, these data reflect total RIM's for
all carriers.

SOURCE: DOT Origin and Destination Survey, Table 12.
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Table I-33
Page 2 of 12
City-Pair Concentration
Percentage Distribution of Total RPM's (True OD)
Based an Dominant Carrier share 1/
Period ard City=~Pair Percent Distribution of RMM's
Density Based on O&D 0% 80 to 70 to 60 to 50 to Under
Passengers Per Day o Mre 8.% 79.9% 69.9% 59.9% 50% Total

Calerdar 1988: .

50-100 3.1% 3.8% 4.7% 9.7% 13.6% 65.3%  100.00%
101-200 3.6 4.1 9.9 9.7 15.2 57.5 100.00
201-500 1.7 4.2 8.8 12.8 17.4 55.0 100.00
500+ 0.7 1.7 4.8 8.4 17.1 67.2 100.00

Total 1.6 2.8 6.4 9.7 16.6 63.0 100.00
Calendar 1984: .

50-100 4.8 4.7 6.5 11.1 16.3 56.5 100.00
101-200 4.6 3.4 9.8 12.7 16.2 53.3 100.00
201-500 4.7 2.6 5.5 19.0 20.8 47.4 100.00
500+ 0.4 2.6 1.8 13.1 17.3 64.8 100.00

Total 2.3 2.9 4.1 14.1 17.8 58.8 100.00
Calerdar 1979:

50-100 13.4 12.8 13.7 17.7 16.2 26.1 100.00
101-200 10.9 11.7 16.8 15.4 21.5 23.7 100.00
201-500 8.0 6.2 12.5 - 21.9 27.7 23.6 100.00
500+ 0.2 . 1.1 5.4 12.5 25.4 55.4 100.00

Total 5.3 5.3 9.8 15.8 24.3 39.4 100.00

1/ Although distributed kased an dominant carrier share, these data reflect total RPM's for
all carriers.

SOURCE: DOT Crigin and Destination Survey, Table 12.
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Table I-33
Page 3 of 12
City-Pair Concentration
Qmulative Percent Distribution of RRM's 1/
(Starting With Most Qoncentrated City-Pairs)
Pericd and City~Pair }
Density Based on O&D 0% 8% 708 - 60% 508
Passergers Per Day @ Mre oar Mre o Mre o Mre o More
50-100 (Psgrs. per day):
1988 ’ 3.1% 6.9% 11.6% 21.3% 34.9%
1984 3.8 9.5 16.0 27.1 43.4
1979 13.4 26.2 39.9 57.6 73.8
101-200:
1988 3.6 7.7 17.6 27.3 42.5
19&4 4.6 8.0 17.8 30.5 46.7
1979 10.9 22.6 39.4 4.8 76.3
201-500:
1988 1.7 5.9 14.7 27.5 4.9
1984 4.7 7.3 12.8 31.8 52.6
1979 8.0 14.2 26.7 48.6 76.3
500+
1988 0.7 2.4 7.2 15.6 32.7
1984 0.4 3.0 4.8 17.9 35.2
1979 0.2 1.3 6.7 19.2 4.6
Total:
1988 1.6 4.4 10.8 20.5 37.1
1984 2.3 5.2 9.3 23.4 4.2
1979 5.3 10.6 20.4 36.2 60.5

1/ Although distributed ased an dominant carrier share, these data reflect
total RM's for all carriers.

SOURCE: DOT Origin and Destination Survey, Table 12.
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Table I-33
Page 4 of 12
City-Pair Concentration
Qmulative Percent Distribution of RRM's 1/
(Starting With Least Concentrated City-Pairs)
Period ard City-Pair
Density Based an 06D Less Than
Passengers Per Day 508 608 708 802 o908
50-100 (Psgrs. per day):
1988 65.3% 78.9% 88.6% 93.3% 97.1%
1984 56.5 72.8 83.9 90.4 - 95.1
1979 26.1 42.3 60.0 73.7 86.5
101-200:
1988 57.5 72.7 .4 92.3 9.4
1984 53.3 69.5 82.2 92.0 95.4
1979 23.7 45.2 60.6 77.4 89.1
201-500: .
1988 . 55.0 72.4 85.2 4.0 98,2
1984 47.4 68.2 87.2 92.7 95.3
1979 23.6 51.3 73.2 B5.7 91.9
500+
1988 67.2 .8 92.7 97.5 99.2
1984 64.8 82.1 95. 97.0 99.6
1979 55.4 60.8 93.3 9.7 2.8
Total:
1988 63.0 79.6 89.3 95.7 98.5
1984 58.8 76.6 Q0.7 .8 97.7
39.4 63.7 79.5 89.3 4.6

1979

1/ Although distributed tased on dominant carrier share, these data reflect
total RPM's for all carriers.

SOURCE: DOT Origin and Destination Survey, Table 12.
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Table I-33
Page 5 of 12
City-Pair Concentration
Distribuation of Total RRM's (True OsD)
Based an Dominant Carrier Share

Period ard City-Pair Nurber of Dominant Carrier RPM's (000) Other

Density Based on OsD 90% 80 to 70 to-. 60 to 50 to .  Under Carrier's

Passengers Per Day ~ or More 89.9%  79.9% 69.9% 59.9% 50% RM's 1/ Total

Calerdar 1988: -

50-100 690 752 831 1,486 1,758 5,629 12,482 23,62¢
101-200 1,031 1,035 2,222 1,844 2,494 6,218 15,193 30,08°
201-500 - 832 1,785 3,278 4,145 4,811 10,330 24,693 49,87
500+ 836 1,728 4,429 6,608 11,251 28,844 68,519 122, 21«

Total 3,389 . 5,299 10,760 14,133 . 20,314 51,020 120,887 225, 80;
Calendar 1984: :

50-100 851 745 RPO5 1,319 1,645 - 4,012 8,954 18,43(
101-200 91 620 1,564 1,754 1,892 4,490 10, 200 21,46;
201~-500 1,643 - 797 1,4%4 4,433 4,203 6,953 17,090 36, 61¢
500+ 364 2,012 1,265 7,911 9,070 22,872 50,898 94, 39:

Total 3,79 4,174 5226 15,424 16,9.1 36,326 87,142 70, 90-
Calerdar 1%79: .

EC-100 2,033 1,72 1,032 1,82 1,414 i, 1D S,505 15,98
101200 2,218 2,122 2,69 2,144 2,531 2,140 7,40 2,37
20150 2,59 1,733 3,072 - 4,683 5.056 3,409 12,537 33,087
5004 147 62z 2,726 5,335 9,352 14,887 34,087 67,16¢

Tekal 6,997 Os2i3 10,134 13,9¢C 18,554 22,216 89, F58 137,556

1/ kAl ReW's of e non-damirant carriers.

SYIRCE;

Iy Origin and Destination Survey, Table 12.
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City-Pair Concentration
Percentage Distribution of RM's (True OsD)
Based an Dominant Carrier Share

80 to
89.9%

Percent Distribution of Dominant Carrier RPM's

o Mure

50-100
Total

101-200

201-500

density Based on O&D 0

Jalerdar 1988:
Zalendar 1984:

Passengers Per Day

dericd and City-Pair

89024

ASAIY

98568
88199

aaase
~ o o & o

NN -H™M —~
A~ N )

09214
42222

O tINIT AN
IIFON

50-100
101-200

201-500

dar 1979:

50-100

101-200

201-500

RQNRW

84821
20705

./ Total RM's of the non-daminant carriers.

OURCE: DOT (rigin amd Destination Survey, Table 12.




- 121 -

Table I-33
Page 7 of 12

City-Pair Concentration
Distribution of Total True O8D Passengers
pased an Lominant Carrier Share pY,

Period amd City-Pair Nurber of Passengers (000)
Density Based on 08D e 80 to 70 to 60 to 50 to Under
Passengers Per Day or Mre  89.9%% 79.9% 69.9% 59.9% 503 Total
Calerdar 1988
50-100 2,421 2,076 1,607 2,280 2,753 9,874 21,012
101-200 3,375 2,585 3,111 2,664 4,252 11,501 27,489
201-500 3,3 4,015 5,783 7,324 8,999 18,230 47,73,
500+ 2,014 4,047 7,163 14,060 29,062 80,367 136,714
Total 11,193 12,732 17,664 26,329 45,066 119,972 232,948
Calerdar 1984:
50~100 2,260 1,304 1,657 1,897 2,702 6,299 16,119
101-200 2,678 1,635 2,034 2,727 4,093 7,500 20,667
201-500 3,221 1,680 3,215 7,590 7,377 13,432 36,85
500+ 1,233 3,231 3,654 19,023 23,887 62,954 113,982
Total 9,392 7,850 10,560 31,236 38,060 - 90,184 187,283
Calerdar 1979:
50~100 3,291 2,566 2,389 2,223 2,651 3,142 16,262
101-200 T 4,991 3,630 3,389 3,245 3,8% 4,499 23,650
201-500 3,560 3,877 5,641 7,369 8,174 7,620 36,240
500+ 286 2,407 8,439 14,376 16,591 30,650 72,744
Total 12,128 12,479 19,859 27,213 31,311 45,912 148,902

b
__——————— /= T/, /e mmmmemmeees mmeeeese—ee

1/ Although distributed tmsed on dominant carrier share, these data reflect total RMM's for
all carriers.

SOURCE: DOT Origin and Destinmation Survey, Table 12.



- 122 -

Table I-33
Page 8 of 12
City-Pair Concentration
Percentage Distribution of Total True OsD Passengers
Based on Dominant Carrier Share 1/
Period ard City-Pair Nurber of Passengers (000)
Density Based on OsD 0% 80 to 70 to 60 to 50 to Under
Passergers Per Day or More  89.9% 79.9% 69.9% 59.%% S50% Total

Calerdar 1988:

50~100 11.5% 9.9% 7.7% 10.9% 13.1% 47.0%  100.00%
101-200 12.3 9.4 11.3 9.7 15.5 41.8 100.00
201-500 7.1 8.4 12.1 15.3 18.9 38.2 100.00
500+ 1.5 3.0 5.2 10.3 21.3 58.8 100.00

Total 4.8% 5.5% 7. 11.3% 19.3% 51.5% 100.00%
Calerdar 1984:

50-100 14.0% 8.1% 10.3% 11.8% 16.8% 39.1% 100.00%
101-200 13.0 7.9 2.8 13.2 19.8 36.3 100.00
201-500 ‘ 8.8 4.6 8.8 20.8 20.2 36.8 100.00
500+ 1.1 2.8 3.2 16.7 21.0 55.2 100.00

Total 5.0% 4.2% 5.6% 16.7% 20.3% 48.2% 100.00%
Calerdar 1979:

50~100 20.2% 15.8% 14.7% 13.7% 16.3% 19.3%  100.00%
101~200 21.1 15.3 14.3 13.7 16.5 19.0 100.00
201-500 9.8 10.7 15.6 20.3 22.6 21.0 100.00
500+ 0.4 3.3 11.6 19.8 22.8 42.1 100.00

Total 8.1% 8.4% 13.3% 18.3

% 21.0% 30. 100.00%

1/ Although distributed based an dominant carrier share, these data reflect total REM's for
all carriers.

SCURCE: DOT COrigin and Destination Survey, Table 12.
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Table I-33
Page 9 of 12

City-Pair Concentration
Qmulative Percent Distribution of Total O&D Passengers 1/

e d

/ - LR X LIS VOV g ~—— T 1 3 - )
‘\Stufthg with Most Cancancrated CLLY‘,"ra.LI. )

Period and City-Pair

Density Based an 08D 90% 803 70% 60% 508
Passergers Per Day . aMre o Mre o Mre o Mxe o Mxe
50-100 (Psgrs. per day):
1988 11.5% 21.4% 29.1% 40.0% 53.1%
1984 14.0 22.1 32.4 4.2 61.0
1979 20.2 36.0 50.7 64.4 80.7
101-200:
1988 12.3 21.7 33.0 42.7 58.2
1984 13.0 20.9 30.7 43.9 63.7
1979 21.1 36.4 50.7 4.4 80.9
201-500:
1988 - 7.1 15.5 27.6 42.9 61.8
1984 8.8 13.4 22.2 43.0 63.2
1979 9.8 20.5 36.1 56.4 79.0
500+
1988 1.5 4.5 9.7 20.0 41.3
1984 1.1 3.9 7.1 23.8 44.8
1979 0.4 3.7 15.3 35.1 57.9
Total:
19688 4.8 10.3 17.9 29.2 48.5
1984 5.0 9.2 14.8 31.5 51.8
1979 8.1 16.5 29.8 48.1 69.1

1/ Although distributed based an dominant carrier share, these data reflect
total RIM's for all carriers.

SOURCE: DOT Origin and Destination Survey, Table 12.
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Table I-33
Page 10 of 12

City-Pair Concentration
Qumulative Percent Distribution of Total O&D Passengers 1/
(Starting With Least Concentrated City-Pairs)

Period ard City=-Pair
Density Based on OsD Less Than

Passercers Per Day 50% 60% 70% 803 90%

50-100 (Psgrs. per day):

1988 47.0% 60.1% 71.0% 78.7% 88.6%

1984 39.1 55.9 67.7 78.0 86.1

1979 19.3 35.60 49.3 64.0 79.1
101-200:

1988 41.8 57.3 67.0 78.3 87.7

1984 36.3 56.1 69.3 79.1 87.0

1979 19.0 35.5 49.2 63.5 64.8
201-500:

1988 38.2 57.1 72.4 84.5 92.9

1984 36.8 57.0 77.8 86.6 91.2

1979 21.0 43.6 63.9 79.5 90.2
500+

1988 58.8 80.1 90.4 95.6 98.6

1984 55.2 76.2 92.9 96.1 98.9

1979 42.1 64.9 84.7 96.3 99.6
Total:

1988 51.5 70.8 82.1 89.7 95.2

1984 48.2 68.5 85.2 920.8 95.0

1979 42.1 64.9 84.7 96.3 99.6

1/ Althouch distributed tased an dominant carrier share, these data reflect
total RRM's for all carriers. ,

SOURCE: DOT Origin and Destination Survey, Teble 12.
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City-Pair Concentration

Distribution of True OD Passengers
Based on Dominant Carrier Share

Table I-33
Page 11 of 12

Period amd City-Pair Nurber of Daminant Carrier Passengers (000) Other

Density Based on OsD 0% 80 to 70 to 60 to 50 to Under  Carrier's

Passengers Per Day o More  89.9% 79.9% 69.9% 59.9% 50% Passengers 1/ Total
Calemdar 1988: )

50-100 2,330 1,768 1,191 1,480 1,502 3,705 9,036 21,01:
101-200 3,226 2,197 2,332 1,725 2,314 4,266 11,429 27,48¢
201~-500 3,236 3,405 4,351 4,726 4,926 7,082 20,007 47,73.
500+ 1,930 3,415 5,341 9,089 15,719 29,786 71,434 136,714

Total 10,722 10,784 13,215 17,020 24,461 44,839 111,908 232,94¢
Calendar 1984: |

50-100 2,177 1,100 1,232 1,235 1,481 2,463 6,422 16,11¢
101-200 2,575 1,388 1,515 1,761 2,237 2,965 8,226 20,667
201-500 3,085 1,423 2,407 4,905 4,050 5,546 15,100 36,51°
500+ 1,14 2,741 2,715 12,237 13,385 23,949 57,760 113,982

Total 9,030 6,661 7,870 20,138 21,153 34,923 87,508 187, 28:
Calerdar 1979:

50~100 3,125 2,180 1,790 1,452 1,442 1,316 4,956 16,262
101-200 4,7% 3,092 2,533 2,085 2,146 1,925 7,113 23,65
201-500 3,438 3,276 4,217 4,772 4,486 3,311 12,741 36,24C
500+ 272 2,004 6,425 9,194 9,120 12,284 33,449 72,745

Total 11,590 10,552 14,965 17,503 17,1%4 18,837 148,902

e eem— se— ————————
|| ———m—— e e

1/ Total passergers of the non—dominant aarriers.

SOURCE: DOT Origin and Destination Survey, Table 12.

58,260
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City-Pair Concentration
Percentage Distribution of True O8D Passengers

Based on Dominant Carrier Share

8 to
89.9%

Nurber of Dominant Carrier Passengers (000)

o More

101-200
Total

50-100
201-500

Density Based on 08D 0%

Calerdar 1988:
Calendar 1984:

Passengers Per Day

Period amd City-Pair

50-100
101-200

201-500

DOT Qrigin ard Destination Survey, Table 12.

Total
Total passengers of the non-daminant carriers.

50-100
101-200

201-500

Y
SOURCE:

. ~erdar 1979:
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DISTRIBUTION OF ORIGIN-DESTINATION PASSENGERS AND PASSENGER-MILES

BY MARKET DENSITY AND ROUTING GROUP, 1979, 1984, AND Y.E.
SEPTEMBER 1988

Table 1-34

Objective: Economic nonstop or single-plane transport by aircraft
requires a minimum number of market passengers per day. On-line
service requires a single carrier to serve both points, with a
reasonable opportunity for passengers to utilize that single
carrier’'s service. Absent single-plane or single-carrier service,
multi-carrier service, or interline movement, must be utilized.
The objective of this table is to show what the distribution of
passengers and passenger-miles were in 1979, 1984, and Y.E.
September 1988 by density and routing.

Data Source: Table 12 of the QOrigin-Destination Survey of Airline
Passenger Traffic, which gives passenger routings by market --
single-plane, on-line, and interline.

Observations/Interpretation: Each density category of single-
plane passenger movement has shown a decline in percentage of

total passenger movement from 1979-1988, measured in terms of
passengers or passenger-miles. On the other hand, interline
passenger travel, the least appreciated by passengers, has
virtually disappeared between 1979 and 1984, even in the markets
under 50 passengers per day.

The reduction in single-plane and near disappearance of interline
travel can be attributed to the marked increase in on-line
passenger travel. This on-line increase is directly related to
the increased scope (size) of carrier operations, nearly all
carriers now serving national, as opposed to regional markets, and
the rise of the hub/spoke system, which has enabled passengers to
make generally convenient on-line connections in most passenger
markets on any of the major carriers.
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Table I-34
Page 1 of 1
Distribution of Origin-Destination Passengers and
Passenger-Miles by Market Density and Routing Group,
1979, 1984, and Y.E. September 1988
Passenger Density per Day
51- 101~ 201~ Over
Year and Routing 0-50 100 200 500 500 Total
Passengers
1979 Single-Plane 18.4 56.4 77.5 86.6 92.8 70.2
OI'!"Line 37.6 3109 15-8 9-2 400 16-2
Interline 44.0 11.7 6.7 4.2 3.2 13.5
100.0 100.0 100.0 100.0 100.0 99.9
1984 Single-Plane 14.9 43.6 65.0 79.1 92.4 71.5
On-Line 60.7 50.2 30.9 17.9 5.8 22,2
Interline 24.4 6.2 4.1 2.9 1.8 6.2
100.0 100.0 100.0 99.9 100.0 99.9
1988 Single-Plane 12.2 34.5 51.5 70.9 89.1 65.6
On-Line 80.8 62.3 46.0 27.2 9.5 31.8
Interline 7.0 2.8 2.5 1.9 1.4 - 2.6
100.0 100.1 100.0 100.0 100.0 100.0
Passenger-Miles
1979 Single-Plane 10.8 43.9 68.0 80.8 88.9 63.5
On~Line 41.6 41.8 23.1 13.5 6.1 20.5
Interline 47.7 14.2 8.9 5.7 4.9 16.0
100.1 99.9 100.0 100.0 99.9 100.0.
1984 Single-Plane 8.3 29.6 52.1 69.7 85.7 60.7
On-Line 66.6 62.6 42.4 26.4 11.3 31.4
Interline 25.0 7.8 5.4 3.8 3.1 7.9
99.9 100.2 99.9 99.9 100.1 100.0
On-Line 86.1 76.5 60.7 39.0 16.9 42.6
Interline 7.7 3.3 3.0 2.4 2.0 3.3
100.0 100.0 100.0 100.0 100.0 100.0

SOURCE: Origin-Destination Survey of Airline Passenger Traffic, Table 12.
Data rounded to nearest tenth.
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PERCENTAGE DISTRIBUTION OF TOTAL ORIGIN-DESTINATION PASSENGERS AND
PASSENGER-MILES BY MARKET DENSITY AND ROUTING, 1973, 1984, AND
: Y.E. SEPTEMBER 1988

Table I1-35

Objective: As in the preceding Table I-30, the comparison of the
movement of passengers and the associated passenger-miles by
service enables us to judge what service changes have occurred.
It does not tell us what the distribution of passengers is in
total. This table is designed to show the overall percentage
distribution of passengers and passenger-miles.

Data Source: QOrigin - Destination Survev of Airline Passenger
Traffic, Table 10

Observations/Interpretation: In 1979 about 70 percent of all
passengers travelled single-plane, with about 35 percent of the
single-plane passengers in the very densest markets. Single-plane
passengers now account for about 65 percent of all passengers,
with about 40 percent of all passengers in the densest market
interval. On-line passengers, other than single-plane, now
account for about one-third of all passengers, about double the
1979 level, and interline passengers only about 3 percent, down
from 1979's 13.5 percent.

On-line passengers have increased since 1984, again a reflection
of the hub/spoke system generally adopted by carriers in the mid-
eighties. The increase in on-line travel in the 1984-1988 period
was at the expense of single-plane travel (which was down about 5
percentage points) and interline travel (down about 4 percentage
points.) - ,

Passenger-mile distributions are similar, with, however, a
slightly lower percentage of passenger-miles in the upper density
ranges. This is due to the distribution of passengers by distance
interval, since the densest passenger markets are closer than 500
miles. Both the distribution of passengers by service routing and
distance, and passengers by service routing and density are
presented in graphic form below.
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Table I-35
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and Passenger-Miles by Market Density and Routing, 1979, 1984, and

Year and Routing

Passengers

AN NN
[ . hd

<
R2A28
(o]

W o

O Wy AN
1 L] L) -
™ (]

QXD
Y-

19.4

°owm
NMNO

12.4

Q ™~ O
<L N~

o mr~lo
< O OV

1979 Single-Plane
On-Line
Interline
Total

"n NN
« s @

~ N

039
~NO

o OV un
NANO

OQHA.
VWANO

—~ O <
¢ o

™™o~

T NO
N O <r

1984 Single-Plane
On-Line
Interline
Total

16.3 50.9 100.0

9.3

68.&
0y o~
632

.A,un?:
™M <
*¥eR

s m
NSO

N O N
n <O

O~ NN
N O~

L] .
N~
P

021—3

Interline

Total

1988 Single-Plane
On-Line

100.0

17.5

10.0
11.3

8.4
8.2

O
~

Interline

Total

On-Line
Interline
Total

1984 Single-Plane
On-Line

1979 Single-Plane

Passenger-Miles

- O mj

8~Io9
r~0

45.4

N
L4 L] Ld
or~O

18.4

QO m
™Y O

10.5

VANm
~0O

8.0

nu.z.4—b

~—

1988 Single-Plane
On-Line
Interline
Total

Data rounded to nearest tenth.

~
4

SOURCE: Appendices E and F.
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DiSTRIBUTION OF ORIGIN-DESTINATION PASSENGERS
BY COMPETITIVE CATEGORY AND DISTANCE, 197
1984, AND Y.E. SEPTEMBER 1988

Table I-36

Objective: This table was developed to analyze the change in
passenger distribution by mileage interval and competitive status.

Data Source/Assumptions: Data source was the Origin-Destination

Survey of Airline Passenger Traffic, Table 10, Local. Competitive
carriers were those with an on-line market share of 10 percent.

Observation/Interpretations: Examining the Total column indicates

that single-carrier (monopoly) service has declined from 1979 to
1988 as a percentage, as has 2 carrier service. Three and more
than three carrier market passengers account for 54.7 percent of
all passengers in 1988, but 27.8 percent in 1979 and 52.6 percent
in 1984. All data groups show a general shift downward (more
competitive service) and to the right (more passengers are in the
denser markets, proportionally).
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LOCAL PASSENGERS BY COMPETITIVE STATUS
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DISTRIBUTION OF ORIGIN DESTINATION PASSENGERS

BY COMPETITIVE CATEGORY AND DENSITY, 1973, 1984, AND
Y.E. SEPTEMBER 1988

Table 1-37

Obiective: This analysis seeks to determine the change in
competitive status by market size (density).

Data Sources: The data source was the Origin-Destination Survey
of Airline Passenger Traffic, Table 10, Local Passengers.
Passenger markets with under 50 passengers per day were excluded.
A "competitive carrier" was a carrier with at least a 10 percent
share of the local passenger market.

Observations/Interpretations: Comparing the "Total" columns for
the three years shows that passenger distribution in markets with
three or more carriers rose from 4.8 percent of the total in 1979
to 24.0 percent in 1988. The three-carrier market passenger
distribution rose to 42.6 percent in 1984 and declined to 30.7
percent in 1988. The single~-carrier passenger percentage dropped
markedly 1979-1984 and rose slightly, to 11.6 percent in 1988.

By density interval, all 1984 single carrier percentages decline
from 1979, and increase in 1988, except the lowest density
interval. Declines in both periods generally continue in two
carrier markets, with three carrier market percentages up
slightly.

The distributions in all three periods are heavily influenced by
passengers in the very densest markets. Comparing passengers in
the next lowest interval, 201-500 passengers per day, shows that
the single-carrier portion, in that density interval, has
increased slightly, but that the increasesin 3, and 4 or more
carrier market passengers have caused the 2 carrier market
passenger percentage to fall substantially.

Competitive Carrier Percentage in
the 201-500 Passenger per Day Interval

1979 1988

. Single Carrier 14.3 17.5
2-Carrier 67.2 . 46.3
3 Carrier 16.1 21.9
Over 3 Carriers 2.3 14,2

Total 99.9 99.9
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Table I-37
Page 1 of 1
Distribution of Origin-Destination Passengers
by Ccmpetitive Status and Density, 1979, 1984,
and Y.E. September 1988
Passenger Density Per Day
51~ 101- 201~ Over

Year and Routing 100 200 500 500 Total
1979 Single Carrier 4.6 5.7 3.7 3.3 17.3
2 Carriers 4.1 7.3 17.2 26.2 54.8

3 Carriers 1.2 2.7 4.1 15.0 23.0

Over 3 Carriers 0.2 0.1 0.6 3.9 4.8
Total 10.1 15.9 25.6 48.3 99.9

1984 Single Carrier 1.9 2.6 2.8 1.5 8.8
2 Carriers 2.7 4.5 8.7 22.7 38.6

3 Carriers 2.4 3.0 6.3 30.9 42.6

Over 3 Carriers 1.3 1.0 1.8 5.9 10.0
Total 8.3 11.1 19.6 61.0 ~ 100.0

1988 Single Carrier 1.7 2.7 3.7 3.5 11.6
2 Carriers 2.1 3.4 9.7 18.6 33.8

3 Carriers 3.1 2.9 4.6 20.1 30.7

Over 3 Carriers 2.1 2.7 3.0 16.2 24.0
Total 8.9 11.7 21.0 58.4 100.1

SOURCE: Origin-Destination Survey of Airline Passenger Traffic,
Table 10, Loml.

NOTE: Percentages rounded to nearest tenth.
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DISTRIBUTION OF TRANSPORTED ORIGIN-DESTINATION PASSENGERS

BY COMPETITIVE STATUS AND DISTANCE, Y.E. SEPTEMBER 1988

Table 1-38

Obijective: This table was designed to test whether distribution
of total passengers, local plus interline connecting, is any
different than that of local market passengers alone.

Data Source: The data source is the Origin-Destination Survey of
Airline Passenger Traffic, Table 10, Local plus Connecting

Passengers, Y.E. September 1988.

Conclusions: Using total passengers, as opposed to local
passengers, in the market and competitive analysis changes the
distribution of passengers only marginally in any of the sub-
groupings. The only particular data of interest is the increase
in the ratio of transported to local passengers in the 0-250 mile
range, an indication that very short stage lengths tend to have a
significantly higher proportion of connecting passengers.
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ANGES IN THE HERFINDARL-BIRSCHMAN INDEX F
THE TOP ARKE

Tables I1-39 and I1-40

Objective: These tables were designed to show the changes in the
Herfindahl-Hirschman (HHI) indexes for the top 1,000 markets based
on 1988 data over the 1979-1988 and 1984-1988 periods. As explained
below, increases in the BHI indicate increased market concentration
and decreases indicate a lessening of market concentration.

Data Source: _IlgL_:DQ§LLnéLA_n_E2L!§!_Qi__ALLLBQ__iﬁﬁgng_I__lLll_ﬁ

Passenger Tra Table

Observations/Interpretation: The Herfindahl-Birschman Index (HRI) is

used as measure of market concentration. The index for any market is
calculated by summing the squares of the percentage market shares of
each participating carrier. For example, if in a given market in a
given year American Airlines has a 45 percent share of enplanements,
Trans World Airlines has a 35 percent share and United Airlines has a
20 percent share, the HHI would be:

(45)2 + (35)2 + (20)2 =
2,025 + 1,225 + 400 = 3,650

Tables I-35 and I-36 compares the changes in these indexes in
the top 1,000 markets based on calendar year 1988 data.

Under the Justice Department standards an HHI below 1,000 indi-
cates low concentration, between 1,000 and 1,800 moderate concentratic
and above 1,800, high concentration. These standards, however, have
been developed for markets of national scope and are not strictly
appropriate for airline city-pair markets. Airline markets only rarel
have more than four competitors and tend to have BHIs exceeding 2,000.

The distribution of the percentage changes in HHI between 1979
and 1988, shown in Table I-35 and the following chart, indicates that
722 of the 1,000 markets (72.2 percent) had decreases in the HHI. Foi
these markets the reduction in the BHI would indicate a lessening of
market concentration. For the remaining 278 markets (27.8 percent of
the total) the HHI showed an increase between 1979 and 1988, indicatir
an increase in market concentration.

The distribution of the percentage changes in the HHI between 1!
and 1988, shown in Table I-36 and the following chart, indicates that
583 of the 1,000 markets (58.3 percent) had decreases in the HERI. Foi
these markets the reduction in the HHI would indicate a lessening of
market concentration. For the remaining 417 markets (41.7 percent) tl
HEI showed an increase between 1984 and 1988, indicating an increase :
market concentration.
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CHANGE IN HH! INDEX FROM 19789 — 1988
FOR THE TOP 1000 1988 MARKETS

- J9AD * OO—.T
- 66-06+
- 68—-08+1
- 8L-0L+
- 69~09+
- 6S-0G+
R 66—0b+
- 6E=08+
- 6¢—02+
- 81-0L+

- 6=+0+

- -0--60—
- Ol——61~
- 0T--67—
R R O ==
- Op=—6b—
- 0g=—65—
- 09~—69-
BB 0L—-6L-

B oa—-ss-

150

o o o
(=4 ['2]

E_P..._...b_o JO 1aquinN

Percent Change In Market HHI

FOR THE TOP 1000 1988 MARKETS
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» The chart below shows the distribution of the HHIs for the years
1979, 1984 and 1988. The two lowest intervals, 1000 to 1999 and 2000 t
2999, show successive increases from 1979 to 1988. The two highest
intervals, 8000 to 8999 and 9000 and 10000, show successive declines.
In all intervels from 4000 and up the number of markets in 1988 is belo
the number in 1979, indicating a decrease in concentration in the top

1,000 markets.
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HERFINDAHL — HIRSCHMAN INDEX

The top 1,000 markets based on 0s&D passenger totals for calendar
year 1988 accounted for 72 percent of total 0&D passengers.

The detailed listing of the HHIs for 1979, 1984 and 1988 is shown
in Appendix S. Users are cautioned that the 3-letter code for multi-
airport cities may be any of the valid three-letter codes for the city.
Most frequently it will be the lowest code in alphabetical order, e.g.,
CGX for Chicago rather than ORD, or EWR for New York/Newark rather than
JFK or LGA.
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CBANGES IN THE HERFINDAHL~HIRSCHMAN INDEXES,
TOP 1,000 1988 MARKETS, 1979-1988

Percent Change in HHI,
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CHANGES IN THE HERFINDAHL-HIRSCHMAN INDEXES,
TOP 1,000 1988 MARKETS, 1984-1988

Percent Change in HHI, Number of c Marke
1984-1988 Markets Simple Cumulative
=79 to -70 3 0.3 0.3
-69 to -60 13 1.3 1.6
-59 to -50 38 3.8 5.4
-49 to -40 70 7.0 12.4
-39 to -30 110 11.0 23.4
-29 to -20 95 9.5 32.9
-19 to -10 116 11.6 44.5
- 9 to -.001 138 13.8 58.3
0 to 9 91 9.1 67.4
10 to 19 77 7.7 75.1
20 to 29 49 4.9 80.0
30 to 39 49 4.9 84.9
40 to 49 32 3.2 88.1
50 to 59 22 2,2 90.3
60 to 69 29 2.9 93.2
70 to 79 11 1.1 94.3
80 to 89 11 1.1 95.4
90 to 99 9 0.9 96.3
100 and over 37 3.7 100.0
Total 1,000 100.0 -

Source: Origin-Destination Survey of Airline Passenger Traffic -
Domestic.
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Table I-41 | | 4 |

Cbjectjve: Changes in the Herfindahl-Hirschman indexes for markets
involving the highly concentrated hubs which were included in the top
1,000 markets used for Tables I-35 and I-36 were summarized to determine
if these markets tended to show more or less concentration between 1979
and 1988 and between 1984 and 1988.

Data Source: Origin-Destination Survey of Airline Passenger
Traffic, Table 10
Observations/Interpretation:

The eight highly concentrated hubs had varying numbers of city-pair
markets included in the top 1,000 markets analysis, ranging from 10
markets for Dayton to 40 markets for Minneapolis/St. Paul and St. Louis.

In the 1979-1988 comparison, 5 of the 8 hubs had more decreases in
market HHIs than increases: Dayton, Salt Lake City, Cincinnati, St.
Louis, and Pittsburgh. The three hubs which had more increases than
decreases were Minneapolis/St. Paul, Memphis and Charlotte. The results
are shown below:

_- Change in HHI

Percent Percent
Hub City-Pairs ip Top 1,000 Negative Positive
Dayton 10 60% 40%
Salt Lake City 23 57 43
Cincinnati 22 55 45
St. Louis 40 55 45
Pittsburgh 27 52 48
Minneapolis/St. Paul 40 45 55
Memphis 14 43 57
Charlotte 18 33 67

By these measures the HHI indexes would indicate that the largest
markets of 5 hubs were less concentrated in 1988 than in 1979 and 3 were
more concentrated.

In the 1984-1988 comparison, 3 of the 8 hubs had more decreases in
market HHBIs than increases and 5 had more increases. Pittsburgh,
Cincinnati and Salt Lake City had more decreases, indicating less
concen-tration. St. Louis, Charlotte, Dayton, Memphis and Minneapolis/
St. Paul had more increases, indicating greater concentration. The
results are shown below:
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—Change in BRI
Percent Percent
Bub -Pai in To Negative Positive
Pittsburgh 27 67% 33s
Cincinnati 22 64 36
Salt Lake City 23 52 48
St. Louis 40 40 60
Charlotte 18 33 67
Dayton 10 30 70
Memphis 14 21 79

Minneapolis/St. Paul 40 20 80
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CHANGES IN THE HERFINDAHL-HIRSCHMAN INDEXES FOR
EIGHT HIGBLY CONCENTRATED HUBS, 1979-1988 AND 1984-1988

n i HI Percent Distribution

No. of i§§§—§§§§ 1984-1988 1979-1988 1984-19

Bub City-Pairs Neg. Pos. Neg. Pos, Neg. Pos. Neg. Po
Charlotte 18 6 12 6 12 338 67% 33% 67
Cincinnati 22 12 10 14 8 55 45 64 36
Dayton 10 6 4 3 7 60 40 30 70
Memphis 14 6 8 3 11 43 57 21 79
Minneapolis/St. Paul 40 18 22 8 32 45 55 20 80
Pittsburgh 27 14 13 18 9 52 48 67 33
St. Louis 40 22 18 16 24 55 45 40 60
Salt Lake City 23 13 10 12 11 -57 43 52 48
Total¥* 194 97 97 80 114 50 50 41 5¢

* Includes duplications.

Source: Qrigin-Destination Surve
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SERVICE TO LARGE AND MEDIUM HUBS FROM
SMALL COMMUNITIE SEPTEMBE
Table 1-42
Objective: To show the number of large and medium hubs served

from small communities and to determine if there is a relationship
between traffic levels and the number of hubs served.

Data Source: Appendix B and the September 15, 1989 Official
Airline Guide
Observations/Interpretation: Service to 269 points which enplaned

between 1,000 and 100,000 passengers in calendar year 1988
(Appendix B) was checked to determine how many large and medium
hubs were served from each point. Satellite airports were
excluded and a minimum level of 10 departures (2 per day, 5 days
per week) was required to be counted as hub service. The results
of the analysis are shown in Table I-38. ‘

Eleven of the 269 small communities received service to 4 or
more hubs, but none of these enplaned fewer than 25,000
passengers. Since this represents only 4 percent of the 269 com-
munities analyzed, it can be seen that this is a fairly rare level
of service which is only provided to points near clustered hubs
such as Washlngton, Baltimore, Philadelphia, and New York. Three-
hub service was received by 34 small communities or 13 percent of
the total. Here again most enplaned 25,000 or more passengers --
only 6 were below that level. Two-hub service was received by
small communities at all levels of enplanements, but it was rela-
tively rare at points under 10,000 enplanements. Seventy-f1ve (28
percent) of the 269 communities received two-hub service. Single
hub service was received by 125 small communities (46 percent).
This represents the norm for communities enplaning under 15,000
passengers per year. Finally, 14 small communities did not
receive service to a large or medium hub. These points were tied
into small hubs or other nonhubs. Ten of the small communities
served in 1988 received no air service in September 1989.

Based on this analysis, the minimum traffic levels associated
with various levels of hub service are:

Number of Bubs Served Minimum Annual Enplanements
1 1,000
2 10,000
3 25,000
4 or more . 50,000

These levels are merely approximations, not hard and fast
rules, since some of the smallest traffic generators receive two-
hub service.
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PART T1I

HUB-AND-SPORKE~-SERVICE
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PART IT

HUB-AND-SPOKE SERVICE

Our discussion of the hub-and-spoke system of operation includes
various comparisons with the linear system of operation. These

comparisons are useful in understanding how hubbing works, and,

more importantly, to demonstrate that hubbing is in fact a

superior system for moving passengers.

Hubbing is an operational system whereby flights from numerous
points arrive at and then depart from a common point within a
short time frame so that passengers arriving from any given point
can connect to flights departing to all other points; Put another
way, feed traffic from spoke points is collected at hubs and then
consolidated on flights going to destinations that are common to
one or more points. In a linear operational system, by contrast,
a carrier provides service by crisscrossing flights between the
cities in its system with many flights involving stops at one or

more intermediate points.

Under either a linear system of operation or a hubbing system,
Ccity-pair markets with larger traffic volumes receive single-plane
service. Other cities receive quite different service undér each
operational system, however. 1In the hubbing system, smaller city-
pairs will tend to be served primarily through connections at a
hub complex. In the linear system, even smaller points will

continue to receive varying degrees of single-plane service.
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There will be a strong relationship between the traffic generating
ability of a point and the number of linear flights it is made a
part of. For example, a non-hub city may be an intermediate point
on 10 flights between five larger city-pair markets whereas a
small-hub city may be an intermediate point on 40 flights between
a greater number of larger city-pair markets. 1In either case,
however, these cities will have direct service to only a limited
number of other points and, therefore, continue to rely on con-

necting service to reach other destinations.

Perhaps the most meaningful distinction between a linear and
hubbing system of operations is that flights tend to be more
channeled in the latter. While both linear and hubbing systems
rely on a mixture of single-plane and connecting services, the
former is a more spread-out system of flights with greater
emphasis on a mixture of single-plane andpconnecting flights
compared with a much more focused type of service in the hub-and-
spoke system that relys heavily on channeling passengers through
connecting points, particularly for the smaller city-pair markets.
Table II-4 illustrates this. In 1979, United provided 11 single-
plane flights a day between South Bend and seven other points. 1In
July, 1988, United Commuter provided 10 daily single-plane flights
from South Bend, all to its connecting hub at O’Hare. Similarily,
in July, 1979, North Central provided eight single-plane flights
between South Bend and seven other points. In July, 1988,
Northwest (which ultimately absorbed North Central), provided four
daily single-plane flights from Souﬁh Bend, all to its hub at

Detroit.
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Another way of comparing linear and hubbing systems, is to look at
maps of flight patterns for 1979 and 1988. Appendix K.) As can
be seen using American as an example, its 1979 map is well covered
by flights spread out across its system. 1In 1989, by contrast, a
vast majority of flights are to American’s various connecting

hubs.

The hubbing system works by moving waves of aircraft through
points in large numbers, called banks. Within limits, the larger
the bank, the better able it is to crossconnect passengers. " For
example, a bank that consists of service to and from 50 points
will have more passengers to crossconnect than one that consists
of only 25 points, assuming similar passenger potential per point.
wWith feéd from 50 points, a departing flight with a 100-seat
aircraft would only have to attract one passenger from each other
spoke point to achieve a 50 percent load factor, even assuming no
local traffic. With feed from only 25 points, it would need twice
as many feed passengers from each spoke point to achieve the same

load factor.

The competitive implications of concentration at hubs will be
discussed later, but it is apparent that hubbing creates pressure
toward increased concentration. 1In fact, hubbing will not work
effectively without an element of concentration. Hubbing, .
therefore, provides an incentive for carriers to attempt to
control traffic at their hubbing point. At the same time, hubbing
provides an equally strong incentive for a carrier to expand

geographically. It can only crossconnect passengers at its hub if
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it provides service to their ultimate destinations. When Piedmont
‘elected to establish a hub at Charlotte it was a "regional"
carrier with service focused in the East. For Charlotte to
succeed as a hub, Piedmont had ﬁo expand service to major cities
nationwide. Of course a number of factors have contributed to the
push for carriers to expand in recent years, but hubbing played a
major role in that trend. So hubbing has contributed to the
process that has greatly expanded the numbers of competitors
overall in city-pair markets, but, at the same time, it is a
process that will not work in the absence of concentration at

connecting hubs.

This is an important concept to consider. If it is concluded that
the hubbing process tends to result in a non-competitive behavior
in particular markets, but overall provides superior service, then
care would have to be taken so that "fixing" the more limited

problem did not weaken the process overall.

Service Effects of Hubbing

One Way to evaluate the service effects of hubbing is to examine
the broad industry statistics provided elsewhere in the study.

How many carriers are serving how many points and city pairs, etc.
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While'certainly‘useful, that is not enough. Certain of the data
tend to be conflicting (fewer carrier choices at points but
greater carrier choices in city-pairs). Broad based statistics
can also be misleading. As an example, a great many city-pairs
that lost service when hubbing evolved were small points linked
together as intermediate points on linear routes. The linear
service was not provided to carry passengers between such points,
but to move passengers from each point to other larger cities. So
a statistic that shows that a number of city-pairs lost service

'may have little meaning.

A different approach is to make comparisons of service at actual
points between 1979, when carriers predominantly provided linear
service, and 1988. We have compared service at connecting hubs
with similar points that are not connecting hubs, and we have
compared current hub-and-spoke service with the previous linear
service at a concentrated hub and two smaller spoke points at
highly concentrated hubs. These comparisons suggest that
generally hubbing is a much more efficient means of moving

passengers. 1/

The first comparisons are shown in Tables II-1, I1-2, and II-3.
In the first table service at two concentrated connecting-hub
complexes is compared with service at two similar points in terms

of population and buying income that have not become connecting

l/ Not efficient in terms of costs, but the ability to move
passengers when and where they wish to travel.
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hubs. As would be expected, the service changes at the connecting
hubs are quite dramatic, resulting in far more service than the

communities would otherwise enjoy.

Tables II-2 and II-3 highlight the more focused nature of the hub-
and-spoke system compared with the linear system. A vast majority
of points that receive service now receive frequent daily service.
Under the linear system, many points received only one or two
daily flights. Note that the 1988 service is nonstop service
only. One stop flights were not included because those
transversing a connecting hub require the same ground time as a
on-line connecting flight, and time constraints did not permit us
to distinguish between flights that crossed a hub and those that

did not.

The third comparison is shown in Tables II-4, II-5. These tables
compare service at two small-hub spoke points of Dayton and
Charlotte -- South Bend for Dayton and Columbia, S.C. for

Charlotte.

Discussed in more detail in the narrative proceeding Table II-4,
in 1979, South Bend received good service to Chicago, adequate
service to Cleveland, and useful service to Detroit and Bosﬁon.
Service to eight other cities consisted of either one or two

flights, generally with one or more intermediate steps, and often
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poorly timed for South Bend. Services to these points were simply
by-products of linear service patterns aimed at serving other
markets. In 1988, by contrast, South Bend had frequent, well-
timed flights to eight connecting-hub complexes. A total of 46
daily flights were timed to hit connecting banks at the respective
hubs, and each flight, therefore, connected to other flights

serving scores of cities nationwide.

Columbia, in 1979, had service to 26 cities. Twenty of these 26
cities received only one, often poorly timed, multi-stop flight a
day. Only two cities received good service, Atlanta with 13
flights a day, and Charlotte, with six flights a day. In 1988,
Columbia received good, direct service only to the same two
cities, Atlanta and Charlotte. Nevertheless, because these points
are now well-developed connecting hubs, Columbia has excellent

service to over a hundred cities throughout the country and its

traffic has flourished.

Still another way to compare linear and hubbing systems is to
consider the service impact of adding service to a new city.
First, in the linear system it could be added as an intermediate
stop on an existing (or new) round-trip flight, between other
larger cities as follows:

A --- New Point === C === D
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"New Point" recéives a single, round trip flight between three
other points and has to rely on connecting service to all other
points. Because this is a linear system of operation, the
connecting opportunities at the other points will tend to be

limited.

Adding "New Point" to a major hubbing complex, on the other hand,
would result in single-plane service only to the hub, but
convenient connections to dozens of other cities. The trade off
here, between less single-plane service for a great amount of
convenient connecting service, is clearly positive. Moreover, in
a hubbing situation it will be easier to provide "New Point" with
frequent service which is also clearly a service advantage. This
is precisely what has happened as the hubbing system has evolved.
Even very small spoke points generally receive three or more round
trips a day to one or more connecting hubs, and the flights
typically includé An early departing flight and late returning
flight. While this frequent service to connecting hubs is
typically with much smaller aircraft, the use of smaller aircraft
to smaller points is more efficient, and the trade off of aircraft
size for frequency has proven to be positive, particularly since a
new generation of aircraft has been developed to serve smaller

feed points.

Still another method for evaluating service is service quality as
measured by load factor. It is difficult to compare load factors

between city-pairs in a linear system with city-pairs in a hubbing
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system due to the different structures of these systems. In a
linear system, load factor on multi-stop flights will typically
vary considerably segment-by-segment and be much higher on the
segments closest to the large traffic generating points. In a
hubbing system, loads are consolidated at the connecting hubs
rather than built segment-by-segment. If quality of service is to
be a problem in a hubbing system, however, it would surface at
concentrated hubs. Thus, one way to evaluate this issue isg to
compare load factors at concentrated hubs with those at
unconcentrated hubs. This comparison is shown in tables II-24
through II-31, and a quality-of-service problem is not evident.
While the hubbing carriers have distinct load factor advantages
over competitors at their hubs, their load factors tend to be even
lower than average load factors at unconcentrated hubs. This type
of evidence is not conclusive, however. For example, if hub
concentration résults in higher prices, load factors may appear
reasonable because traffic levels are depressed. The pricing

phase of the study may help us evaluate this possibility.

Another way to evaluate quality of service with load factor is to
determine if, and how, the hub-and-spoke system has shifted the
distribution of load factor. As indicated, under the linear
System we would expect high segment load factors at the ends of
linear flights and lower segment load factors in ﬁhe middle
segments. Did the hub-and-spoke system, which consolidates loads

at connecting hubs alter this?
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From an theoreticél point of view, the ideal distribution would
show a quick increase, so as to have few flights with low load
factors, remain relatively high through the upper load factor
ranges, and drop quickly in the high load factor ranges so as to

not leave any unaccommodated passengers.

~As shown, on the following chart, the 1988 distribution approaches
a "normal" distribution, being less skewed toward higher load-
factor flights than the 1979 distribution, slightly more than the
1984 distribution. The 1988 distribution is also not as flat in
the middle ranges. This distribution reduces the economic cost
and likelihood of "spillage", or passengers denied boarding
because of the unavailability of seats, as well as economic loss
due to flights operated with too few passengers.

Competitive Effects

An often expressed concern about hubbing is that it results in
concentration that, in turn, results in mon¢poly service to
smaller spoke cities where the hubbing carrier may control service
and price. As discussed earlier, by its very nature hubbing
results in concentration, and, in fact, will not work without some
degree of concentration. Of course, the term concentration has a
negative connotation, and it is easy to focus on this aspect of
hubbing which, on its face, appears undesirable. For example, the
last comparison made on Table II-1 shows that the number of spoke
points receiving monopoly service have increased dramatically at

the two connecting hubs and has declined at the other points.
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Taken alone, that piece of information raises concerns. Tables
11-6, II-7 and 1I-8, however, put a somewhat different complexion

on the issue of concentration.

Tables II-2 through II-3, have already shown that much of the
concentration at two dominated hubs is the result of adding new

service to smaller, shorter-haul spoke points.

Tables II-6 through II-8 focus specifically on the small hub and
non-hub spoke points of three concentrated connecting hubs. These
tables show that virtually all small hubs and a vast majority of
non hubs have done well with hub-and-spoke service. Note that a
small hub like Akron, Ohio is a monopoly spoke that contributes to
Piedmonts’ concentration at Dayton. It is also a monopoly spoke
at six other connecting hubs, in turn contributing to each of
those hub carrierfs dominance at their hubs. Nevertheless, Akron
has availeble hundreds of connections to many points as a result
of being a spoke city to each of those hubs and, obviously, when
Akron passengers move beyond one of the connecting hubs various

cempetitive alternatives are typically available.

Therefore, if we look behind concentration and focus on the actual
gervice provided, the development of connecting hubs has clearly
improved service for local travelers to and from the hubs ;nd has
also provided new service options for the spoke points that are
connected to them. Thus, structurally, hubbing appears to provide
substantial benefits to the traveling public. This does not fully

address serxvice gquality, however.
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Spoke points wiﬁh service could still be underserved, although
this would appear to run counter to the very concept of hubbing
which relies on building traffic flows over connecting hubs.
Mpreover, even though the hub spoke points we have observed
generally seem to be receiving better service, the service may be
overpriced. Both of these concerns are minimized at the smaller
spoke points by two factors. First, regardless of the service
quality and price factors in the local hub markets, the
availability of service in many of them represents new travel
opportunities for travelers. Would travelers be better off
without these opportunities? Second, most traffic at spoke points
is not local traffic, but uses the service to connect to more
distant points. For these passengers Dayton or Charlotte is just
one of several travel alternatives and thus the emergence of these
connecting hubs has intensified competition for such travelers

despite the concentration that exists in local hub markets.

We have prepared several tables containing information about hub
concentration. Many large and medium hubs are very concentrated
and certain tendencies are appearing that cause concern, as will
be discussed. However, as the proceeding examples at Dayton and
Charlotte show, concentration statistics have to be viewed with
great caution. Concentration has partly resulted from the
addition of new service to connecting hubs. Moreover, passengers
travel in city-pair markets and competition in city-pair markets

has increased not despite the concentration at hubbing points but

partly because of it as discuszed above.
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By any measure, concentration at many points has increased
significantly as carriers have developed their hub-and-spoke
networks. Most large hubs other than coastal cities are at least
moderately concentrated connecting hubs. Six large hubs are now
far more concentrated than the most concentrated hub in 1979
(Tables II-9 and II-10). At almost one half of the large hubs 50
percent or more of the departures are by a single carrier. At 20
of the 27 large hubs two carriers control 50 percent or more of -
departures, compared with 9 of 27 in 1979 (Table II-11). 1In 1979
the spread between hub-dominant carriers and their largest
competitors exceeded 15 percent at only four large hubs. 1In 1988
that spread was exceeded at 20 hubs (Table II-12). At medium
hubs, concentration changes are not nearly so dramatic but are

nevertheless extensive, particularly at a few of them.

We next looked at hub competition by analyzing nonstop
competition, and breaking it down by type of spoke point served
(based on hub size), and status of the competition (hub carrier,
code-affiliate, other end point hub carrier, non hub carriers).
Table II-13 shows how hubbing carriers and their code-affiliate
carriers work in tandem to dominate nonstop service at hubs. This
theme is amplified in Tables II-14, II-15, II-16, and II-17.

These tables also identify several areas of possible concern. At
concentrated hubs, very little competition exists by carriers that
do not hub at one end point. Since the competition exists from

other hubbing carriers, most competitive service is to other large
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or medium hubs. Inasmuch as city-pairs involving each hub and
smaller spoke points would tend to be natural monopolies, lack of
competition in those spoke markets is not necessarily & concern.
However, Tables II-16 and II-17 reveal that nonstop monopolies
often exist in large hub-to-large hub city pairs where we would
expect to see competition. Nonstop monopolies even occur where _
both end points of the city-pair are concentrated hubs; i.e.,
there are numerous instances where hubbing carriers choose not to
’compete with one another even though competing services would

appear likely.

Thus, one form of competition has faded at concentrated hubs (non-
stop service by non-hubbing carriers), and non-stop competition by
hub competitors appears to be lessening. Although city-pair
markets in general appear to have more competitors than they did
before hub-and-spoke systems were developed, this could change if
the maturation of the hubbing process caﬁses the markets to be
further and further divided as appears to be the case at highly
concentrated hubs. An important consideration, therefore, is
whether the hubbing process can be expected to continue to develop
by creating more-and-more highly concentrated hubs, and, if so,

what can be done about it.

The data suggests that hub concentration is likely to increase but
whether many additional hubs will become as dominated as the most

concentrated are today is not clear. On the one hand, the trend
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toward greater concentration has been inexorable at many large
hubs. Once the level of single-carrier concentration has reached
40 percent, it has rarely been reversed. Instead it has tended to
ihtensify, and single carrier concentration exceeds 40 percent at
about one half of large and medium hubs. Aside from these
tendencies in recent years, the move toward greater concentration
appears to make sense from the individual carrier's-standpoint.
There are a number of factors at play in the industry today that
place a premium on growth. Other things being equal, expansion
can be expected to involve the least risk where a carrier already
has a significant degree of concentration, and the most risk where
another carrier already has a significant degree of concentration.
This would seem to encourage carriers to expand by extending their

dominance rather than by competing at other carriers’ hubs.

On the other hand, the very highly concentrated hubs today have
the lowest volumes of local traffic among large hubs. Does this
suggest that it is too difficult to dominate a point with a large
base of local traffic, or has the hubbing process simply not
evolved to that point? The data do not offer guidance about the

answer to this question.

In any event, although city-pair concentration is not as great as
it was in 1979, there are indications that hubbing has eroded

competition in some markets. Table II-16, for example, shows that
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in a sampling of large city-pair markets of less than 1,000 miles,
the number of single-plane competitors generally increased from
1979 to 1984 and they have since declined. Table II-18 and Table
II-19 also show that these same markets generally are not subject
to significant on-line connecting competition. Also, several Very
large city-pair markets have only one single-plane competitor and
many of the same markets have very little on-line connecting
competition. Has competition been chased away by an aggressive
competitor offering superior service and price, or is this
evidence of market power? The price section to follow may offer

an answer.

Finally, service patterns of three hubs have been examined to
illustrate how connecting banks function -- an unconcentrated hub
(Boston), a highly concentrated hub (Minngapolis) and a
concentrated hub dominated by two hubbing carrier (Dénver); These

are shown in Section II of Appendix K.

These charts show that the more carriers operating at a point, the
less pronounced the peak/through pattern becomes, because the hub-
and-spoke operations by the separate carriers spread out the
connecting banks. These charts also show that the combination of
a major carrier and\it code affiliate create impressive coﬁnecting
banks aimed at increasing traffic flows. Clearly this has
implications for carriers who may try to compete. A carrier who

attempts to compete for feed traffic would have to do so by
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creating its own connecting banks which would be a formidable
operational problem with a strong hubbing carrier already
entrenched. Creation of a hubbing complex at another point may be

the more efficient way to compete for the same feed traffic.

Load Factors
Although load factor is a measure of service quality it is also a
measure of competitive intensity and it appears to have broad

implications about hub-and-spoke systems.

The load factor analysis starts by focusing on city-pair dominance
(rather than hub dominance). (Tables II-20 and II-22). These
data show that dominant carriers in city-pair markets have a clear
load factor advantage over other carriers and that this advantage
intensifies with increases in the level of dominance. Signifi-
cantly, this is not a new phenomenon. This tendency was nearly as
strong in 1984 and 1979 as in 1988. What has changed dramatically
since 1979 is the number of concentrated city-pair markets created
as a result of hubbipg (Table II-23). There is no way of
determining whether dominance related load factor advantages may
have been a motivating force behind hubbing, which gives a carrier
a measure of control of traffic flows at it’s hub, or is a by-
product of a system that may have been prompted by the belief that
its effectiveness stems from offering a superior service product.
Nevertheless, the effect translates into very significant load
factor advantages for dominant carriers at highly concentrated
hubs (Tables II-4 through II-31). The dominant carrier has a
significant load factor advantage in every instance, averaging

over nine percentage points for these
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hubs (Tables II-24 and II-27). Much of the load factor advantage
for dominant carriers stems from their higher load factors in
monopoly markets, compared either with their own competitive load
factors or other carriers’ monopoly load factors. Even in com-
petitive markets, however, where the competing service is
typically by other hubbing carriers who tend to offer equivalent
vfréQuency, the hubbing carrier at a highly concentrated hub
generally has a significant load factor advantage. The dominant
carrier is able to operate more‘flights profitably, and the weaker
carriers, in terms of load factor, have to choose between cutting
frequency or reducing yield (to boost load factor), or exiting the
non-stop market. They apparently have made the latter choice in

many instances at concentrated hubs.

Nevertheless, concentrated hubs are located at important cities
which are generally included in the portfolio of markets served by
other hubbing carriers. This fact tends to limit the degree of

concentration in spite of the observed load factor advantage.

Curiously, overall average load factors in city-pair markets at
concentrated hubs are lower than those at unconcentrated hubs.
This is not simply a function of differences in the particular

markets involved, because it systematically stems from much lower
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load factors in competitive markets. One explanation for this
could be that the hubbing carriers offer quality service
(frequency) in order to maintain their dominant positions. If so,
this clearly offers a short-run benefit to travelers in those
markets but the long-run impact is less clear. The result may be
to eventually drive out more competition, as the increasing
dominance in recent years at many large hubs suggests. But as
noted above there is probably a limit to this trend. At this
point in the development of hubs it is sufficient to note that the
higher load factors of hub-dominant carriers at their hubs are

consistent with a superior service hypothesis.

One possible senario for the maturing process at connecting hubs
is that a carrier gains control of traffic through expansion to
many new points and then uses that leverage to push competitors
out. As we have noted the highly concentrated hubs are all the
smaller hubs in terms of local traffic potential. This suggests
that points with larger local traffic bases may be too difficult

to dominate with feed traffic.

Tables IXI-29 through II-31 show that load factor increases with
city-pair density, without regard to degree of concentration.
Nevertheless, the hub-dominant carrier’s load factor advantage
does not depend on city-pair density. Similarly, the number of
competitors depress load factors in all but the largest

unconcentrated city-pairs.
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‘Table II-32 suggest a strong connection between degree of hub
dominance and extent of the load factor advantage for the hubbing

carrier.
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COMPARISON OF SELECTED INFORMATION AT CONNECTIN
HUB CITIES AND SIMILAR CITIES THAT ARE NOT CONNECTING HUBS.

Tables II-1, II-2, and II-3

Objectives: To evaluate how the development of a.connecting hub
affects service at the hub compared with other cities and to
compare linear and hub-and-spoke service at specific cities.

Data Sources: DOT’'s Origin-Destination Survey of Airline
Passenger Traffic, Table 1, and Airport Activity Statistics of
Certificated Route Air Carriers, the Official Airline Guide, and
Sales and Market Management.

Observations/Interpretation: Table II-1 compares service at four
points having similar populations and buying income, two of which
became connecting-hub complexes (Dayton and Charlotte), and two of
which did not (Columbus, Ohio, and Louisville).

As shown, service changes at the connecting hubs were quite
dramatic compared with the other hubs. - Dayton’s population is
very similar to Louisville’s and about three-fourths of that of
Columbus, and Dayton received less service than either of these
points in 1979. Nevertheless, Dayton’s service tripled, in terms
of departures, and doubled in terms of seate, compared with much
smaller increases for Columbus and a decline in service for
Louisville. Similarly, Charlotte, with a population very close to
Louisville’s and less than that of Columbus, more than tripled its
service in terms of departures, and incressed its service almost
four-fold, in terms of seats.

In terms of city-pairs served, Columbus and Louisville receive
service to far fewer city pairs than in 1979, while Dayton
receives service to the same total number, with almost twice as
many nonstop city pairs. Moreover, as shown in Tables II-2 and
II-3 (to be discussed next) a more detailed look at service at
Charlotte and Dayton shows that many of the points that received
single-plane service in 1979 received only one flight a day, often
with one or two stops. Charlotte receives service to 50 percent
more points and two and one-third more pointeg nonstop.

The last comparison made shows that the number of spoke points
receiving monopoly service has increased dramatically to the
connecting hubs, and has declined toc the other two hubs.
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The Davton Hub

It is easy to focus on the concentration aspect of hubbing which
on its face appears to be undesirable. In July, 1988, Piedmont
accounted tor about three-fourths of departures and seats out of
Dayton. Thirty-three of the 39 cities served nonstop out of
Dayton were served by a single carrier, and Piedmont had the only
nonstop service in 11 markets that were served by other carriers
in 1979. These facts fit the mold of what one tends to think of
when one thinks of a highly concentrated connecting hub -- a large
amount of monopoly service with the dominant carrier squeezing out
the competition.

There is much more to the picture than this, however. When we
look at how Piedmont created its dominant position at Dayton, and
compare 1988 service at Dayton with (1) service at comparable
sized cities that are not connecting hubs and (2) Dayton’s 1979
service, we began to gain a somewhat different perspective about
the effects of hubbing (Table II-2).

First, Piedmont added service to 15 cities that did not receive
service to Dayton in 1979. Thus, a significant part of Piedmont’s
concentration at Dayton results from providing a service that did
not previously exist for travelers desiring to go to or beyond
Dayton. And for every new local Dayton city-pair monopoly that
was created by adding new service to Dayton, Piedmont
simultaneously created new intermediate hub competition for
travelers moving between the spoke point and dozens of beyond
points served out of Dayton. This is one reason why city-pair
markets are less concentrated at the same time hub-concentration
has increased.

Second, almost twice as many cities received non-stop service to
Dayton in 1988 as in 1979.

Third, three times as many cities received three or more round
trips per day in 1988 as in 1978. Many of the cities with service
to Dayton in 1979 received a single one-stop or two-stop flight
that was part of a longer linear service pattern and consequently,
was not well timed for service to Dayton.

Fourth, of the 13 small-hub and non-hub spoke points served in
1988, all received monopoly service by Piedmont. However;
- 10 of these 13 points did not receive service to Dayton
in 19789.

- All service between similar sized cities and Dayton in
1979 was also monopoly service.

- Each of these spoke points had more competitors in 1988
than in 1979, and is therefore less concentrated.
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- Each of these 13 smaller spoke points continues to
receive service to points other than Dayton, including
several other carriers’ connecting hubs.

- Each of these 13 smaller spoke points receives better
service now than it did in 1979, generally far superior
because of the availability of frequent service to
various connecting hubs.

The Charlotte Hub

In July of 1988, Piedmont accounted for a little more than 90
percent of the capacity at Charlotte. Sixty-four of the 73 cities
served nonstop out of Charlotte were served by a single carrier,
and Piedmont had the only nonstop service in 16 markets that were
served nonstop by other carriers in 1979. However, as Table II-3
shows:

- Piedmont added service to 28 points that did not receive
service to Charlotte in 1979, or 40 percent of the
cities served in July, 1988.

- Twice as many cities received nonstop service to
Charlotte in 1988 as in 1979.

- Four times as many cities received three or more round
trips in 1988 as in 1979.

With regard to smaller cities served to Charlotte, only one of the
23 non-hub points that received service in 1988 had competing
service to Charlotte by another carrier. However; ‘

- 18 of these 23 cities did not receive any service to
Charlotte in 1979.

- Most of these cities continue to receive service to
other points, including other carriers’ connecting hubs.

- Virtually all of these points receive frequent service
that is superior to service received in 1979, when many
cities received only one or two flights a day.

Therefore, if we look behind concentration and focus on the actual
service provided, in terms of cities served and frequency,
Piedmont’s development of connecting hubs at Dayton and Charlotte
has improved service for many O&D travelers at these hubs as well
asg provided new service options for the spoke points that are now
connected to them. This does not fully address service quality
because points with service could still be under serviced. At the
smaller spoke points this concern is minimized by two factors,
however. First, regardless of the service quality and price
factors in the local hub markets, the availability of service in
many of them represents new travel opportunities for travelers.
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Would travelers be better off without these opportunities?
Second, most traffic at spoke points is not local traffic, but
uses the service to connect to more distant points. For these
passengers Dayton or Charlotte is just one of several travel
alternatives and thus the emergence of these connecting hubs
should intensify competition for such travelers despite the
concentration that exists in local hub markets.
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Table II-1

Page 1 of

3182
LLE'ZOZ
Leb'vi2
ozt

Wz
£v0°C
866°C

0299
1e2’e

BEVETS
880°1T

g’ g‘v'vm m,a :‘amm-o,&q "

FPTID

19
ot

ot

8(L)

(S80°v)
£86°SS
¢0'09

%(8)

(ss)
629
89

101
Le8’1

£€8'118
996

ST TIASTIO]

g g’ gwmo,g Sc\oo‘g}"

~ o'g

£T
ve

3

000‘sSe
o1e’LL
o1e'zs

39
eVt
2s8

6SL°T
60€ ‘€

290°LTS
vIe'T -

snqun oo

mof] an~op]

N

dsuon

T

3l 2xvs |

w11
L8BZS
T€9'86
L4

W1
96L
3 YA |
Ly

ori’e
L1061

T
119

unlag

S fut30emcD 0N ey ey, SOI3TD pozIS-TeTIUTS

03 SO13ID ary butdeup 3o ws Taedup

TTeus
unypeyy
abrer :¢/61

/v ssed au K
SB1ITD axods 3o zaquay

aseaIouT UsOTR
SeaIOUl Junauy
(ATr) s861
(Aor) eL61

/v isyees

SsEeIUl JUBOId
sEeIoU] Junaury
(Amr) sg61
(ATor) 661

/v :sexmyzedag

_/€ (000) sqususuerdy
/T (000) s1ebusssey qyo

_ /T (000) T3
/T (000) uworyemdnyg



~ 175 -

Table II-1
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Canpariam of Schediled Serivoe
. duly 1, 197 vs July 1, 1968

July 1979 (Carrier/Freqarxy)

Tble 11
Pxplcof

Sooke Raint

Qe-Stop

Paints Served in 1979 and 1988

/2, P1/2,

FI/6, IL/6,
EA/7
PI/5

PI/10, W/3

PI/4, BA/3
P1/4
P1/2
P1/2
F1/5, B/1
PI/7
FI/6
PI/4, AL/3
PI/3, ™/3
P1/2
PI/2
P1/6
PL/6

PI/6
P1/3
PL/3
P1/5
PI/4
PI/8, A3,
m1

Ea*/2

PI%/4
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Tble Ii-2
Poe2caf 4
QGRRLOTTE
Goparisn of Scheduled Serivee
_duly 1, 1'979vsJ.lel, 198
Jduly 1988 - Nxstcp
(Carrier Frequency)
. July 197 (Carrier/Frequercy) Majx e

Raints Served in 1979 ard 1988
Smll His
Birmirgham w1l B/1 PI/4
CGuarlestn, S  FA/A4 PL/4
Crarlestn, W FI/1 P/s PI*/2
Gattaoog /2 PI/2
Gobabia, & B/5, P1/1 5144, A2, PI*/6

1
Deytara Beech B/1 FI/1
Greershoxo oL/1, /3, PI/10 PI*/7

Pl/2, 5/3

Kxxville F1/2 PI1/1 PI/4 PI*/3
Ladsville PIA PI/3
Narfolk F1/2 FI/1 PL/7
Richmm FI/3 PI/8
Tallahassee 2. ¥y FI1/3
N His
Asheville P1/2, WR/3 PI/6 PI*/6
Fayetteville FI/1 PL/8, m/2
Flcrece Ry/4 PI*/6
Hickxy RY7 PI%*/9
hndrg FI/1 PI1/2 PI%/2
Mrtle Beerh P1/1 FI/1 PI/6
Rcky Mant F1/2 PI*/6
Tri City PI/1, S5/3 PIA PI/6 PI*/1
Wilmirgton PI/2 P1/6 PI*/4
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Teble I1-2

Pce 3 of
QRROTTE
Goarisn of Scheduled Serivee
daly 1, 1979 vs duly 1, 1988
Jduly 1988 - Nxstp
‘ (Carrier fFrequency)

July 197 (Carrier/Freqercy) Marx e
Roints Served in 1988 hit ot 1979
large His
Derver PI/2
Housston PI/4
Mirnepalis PI/2
NC-ER PI/8
NYC-JEK P/l
NYC-Qrland PI/5
Medium His
:- . » PI/2
Daytcon P1/3
. laderdkle P1/3
Ft. Mexs P/l
New Qrlesrs PI/4
Irdiargpalis F1/2
Smll His
Greaville, & PI*/6
Lexingtn PI/2
Reardke PL/7
Savareh PI/3
N His
Athers PI*/6
Agxsta P1/2 FI*/7
Beckley PI*/s
Blefield PIt/4
Brunawick PI*/4
Carlcttesville n/2 PI*/1
Dawville PI*/3
Gremrville, NO PI*/7
Hiltn Head PI*/5
Hntirgton P1/3 PI*/4
Jackgawville, NC PI/3 PI*/3
Kirstn P1/2 PI*/4
Maxn PI*/4

PI*/5
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GRR OTTE

Teble 112
Fpd4cil

Qargarism of Scheduled Serivee

July 1, 197 vs July 1, 1968

July 197 (Carrier/Fregency)

Soke Rt Nastop

a5t

Two-Btp

Faints Served in 197 hat ot 1988

Larce Hixs
San Diep
Medium His
Hart o
Syracse
Tulsa
Smll Ris
Nre

N Ris

e —————

Ladn/Qarkin
Pinchrst w/2

SIRE: Qfficial Airline Qhde.

B/l
oy

PI/1
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Fplda?2
AYTON
Oonarisn of Scheduled Serivce
Jduly 1, 197 vs July 1, 1988
July 1968 - Nxstrp
(Carrier/Freqenxy)
July 197 (Carrier frequency) Majx Qe

Roirts Served in 1979 ard 19688 '
large His
Atlata n/e /2 /2
Boston W2 AL/2 PI/2
Chicagp ™/3, B/2 AN/S, WB/5
Dallas AR2 /1 PI/3
Derver ™w/1 N/l PI/1
Detrait A/1, /1 o O*1, N*/1, PI*/12
Los Angeles Tw/1 AA/1, TW/2 PI/1
Mirrespolis NC/3 NA/2
NCI@&A T™W/3 PI/4
Piladelthia A1, W1 A/2, N/, ™1 PI/4
Pittshuch AL/4, TW/2 AL/4
St. Iais A/1, W4 ™/5
San Franciso T™W/2 P1/2
Tamye /2 PI/2

Aashingtn ™2, WB/2 PI/6
.dium His
Cirncirreti oy2, No/2, ai/3 o/1 o*/s
Clevelar A/1, CH/8 ar/, PI*/11
Qiluhs /4, NJ/1, Ap/2 PI*/7
Indiargolis A/1, W1 I*/1, PI*/8
Milnakee N3 Nw*/2, IL*/2
Smll His
Aaon /2 PI/3 PI*/3
Laidsville AY/2 PI/3 PI*/1
Thlabo )» 92} PL/2
Points Served in 1988 bt ot 1979
IEE His
Crarlotte P1/5
Miard FI1/2
NYC-ER PI/4
Qrlarbo PI/3

Hun Ris

stinore PI/1

Nastville AAY/3
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[AYITON
Conarismn of Scheduled Serivee
daly 1, 190 vs July 1, 1988

July 199 (Carrier/Frequency Mxx e

Roints Served in 1988 hut ot 1970

Ft. Wayne PI/1 PI*/2
Qrard Rapids Pr/4

- oo ' PI*/6
Soxh Berd PL/4

N His

Canpaion PL/4
Barsville P1/3 FI*/2
Flint P1/3 PI*/1
Kalarezxo PI/4
Lafayette PI*/4
Larsirg P1/3

nts Served in 197 ht ot 1986

Kareas City ™W/1 ™3

Buffalo A A/l A/l
Ft. [axerale » 1 > P41

San Antrnio A1
Sn Jose ™/1
Tus=n W1
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" COMPARISON OF SINGLE-PLANE SERVICE,
JULY 1979 AND JULY 1988, AT
SOUTH_BEND AND COLUMBIA. §.C.

Tables II-4 and II-5

ngectives} To illustrate the differences between linear and hub-
and-spoke systems of operation, and to evaluate service at two
small, monopoly spokes of highly concentrated hubs.

Data Source: The Official Airline Guide

Observations/Interpretation: Service to each of these points is
vastly superior under the hub-and-spoke system.

South Bend: 1In 1979 South Bend had nine nonstop flights to .
Chicago and three flights to Cleveland, which provided well-timed
service to each of these cities. South Bend alsc had four flights
to Detroit, two of which provided useful service for South .Bend.
Service to nine other cities consisted of either one or two
flights a day, generally with one or more intermediate stops, and
often poorly timed for South Bend. For the most part, flights to
these nine cities were simply by-products of linear service
patterns aimed primarily at serving other cities. There was
little demand for service between South Bend and such places as
Kalamazoo, Jackson, La Crosse, Madison, and Ft. Wayne. United's
single nonstop flight to Denver departed at 12:20 am, and North
Central’s flight to Minneapolis was a three-stop flight arriving
at 11:55 pm. Thus, other than the flights to Chicago, Cleveland
and Detroit, the single one-stop flights to Boston and Los Angeles
were the only flights that provided meaningful service to South
Bend passengers. .

In contrast, in 1988 South Bend had frequent, well-timed flights
to eight connecting hub complexes by eight different carriers.

The hubbing carriers provided four flights in three instances,
five flights in two instances, and either six, eight, or ten
flights to the other three hubs, for a total of 46 flights most of
which were timed to hit connecting banks. Most of the forty-six
flights, therefore, connected to other flights serving dozens of
cities nationwide.

Hubbing has clearly provided South Bend with service that is far
more superior to that provided by the linear service structure
that existed in 1979. This is reflected in the traffic, as
enplanements have increased from 236,458 in 1979 to 342,224 in
1988. The growth is even more impressive since 1984, when the
hubbing phenomenon really began to flourish. South Bend’s .
enplanements had dropped to 206,248, thus South Bernd’s traffic has
increased by two-thirds in the four years as hubbing has taken
hold.
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Columbia, S.C.: Columbia is another example of how hubbing has
benefited small points, despite a decline in the number of
departures. Departures dropped from 339 per week in July 1979, to
246 per week in July 1988 or almost 100 departures.

In 1979, only two points received good service from Columbia,
Atlanta with 13 flights a day and Charlotte with six flights
spread throughout the day. In addition, Boston received three
flights (all multi-stop flights), and Charleston, S.C. received
two flights timed early and late and thus offered reasonable
service. Twenty-two other points received service; however, 20
received only one flight a day, 17 were multi-stop flights, and
many were poorly timed for Columbia. As with South Bend, these
flights to these cities were by-products of linear service
patterns aimed primarily at serving other points.

In 1988, Columbia continued to receive good service to only two
cities that received good service in 1979, Atlanta and Charlotte,
(It also received limited service to other connecting hubs.)
Nevertheless, because Atlanta and Charlotte have evolved into
well-developed connecting hub complexes, Columbia travelers have
excellent access to over a hundred cities with on-line connections
at either Atlanta or Charlotte. With frequent service to and
beyond these hubs, Columbia travelers have the convenience of
traveling throughout the day to virtually any large city in the
country. Here again, the improvement in service is reflected in
the traffic response, where traffic increased from 438,673
enplanements in 1979 to 583,013 in 1988, a one-third increase. As
with South Bend, moreover, the increase has been dramatic since
1984 when enplanements fell to 397,252. The growth from 1984 to
1988 was just over 50 percent.
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Table II-4
Page 1 of 3
Sauth Bend
Scheduled Service, July 1979 and 1988
July 1979
- United North Central
From Flt. No. Flt. No.
South Bend (No. of Dept. Arr. (No. of Dept. Arr.
To Stops) Time Time Stops) Time Time
Chicago 101(0) 7:00a 7:34a 852(0) 7:20a 7:50a
875(0) 10:33a 11:lla 586(0) 10:38a 11:10a
556(0) 1:57p 2:35p 858(0) 6:00p 6:30p
975(0) 5:05p 5:43p 379(0) 8:38p 9:10p
865(0) 9:30p 10:05p
Detroit 853(2) 8:4la 11:05a
585(0) 11:00a 12:34a
851(1) 5:02p 7:03p
859(1) 9:16p  11:25p
Cleveland 934(0) 6:15a 8:20a
732(0) 9:533 11:40a
376(0) 4:23p 6:10p
Boston 732(1) 9:53a 1:43p
Denver 729(0) 12:15p 1:40p
Ft. Wayne 986(0) 12:20a 12:46a
564(0)  10:20p 10:46p
Hartford 376(1) 4:23p 8:11p
Jacksan 853(1) 8:4la 10:35a
857(0) 5:02p  6:32p
Kalamazoo 853(0) . 8:4la  10:02a
859(0) 9:16p  10:37p
LaCrosse 379(2) 8:38p 11:10p
Los Angeles 101(1) 7:00a  10:35a
Madison 379(1) 8:38p 10:27p
Minneapolis 379(3) 8:30p 11:15
Flight Itineraries
United North Central
101 saN LAX 37QDIWAZOSCRDNSJISEPSP
376 ORD CLE BDL 585 ORD SBN DIW
556 CORD ORD 586 BOS DIW AZO SN CORD
564 1AX SBN FWA 852 DIW N saN CRD
729 A CEN 853 ORD SN AZO JKN DIW
732 CRD C<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>